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PUBLIC NOTICES 


PUBLIC NOTICES 








TENDERS. 


[ihe Commissioners of 





His Majesty's Works, &c are 
prepared to receive TE nDe RS before 

11 a.m. on Monday, 4th July, 1927, 

for the SUPPLY of REFRIG ERA TORS. 

——— for Tender, &c., may be 

‘ ained on application to the CON 
ROLLER of BU PPLIES, H.M. Office of Works, &c., 


. 
5757 


CS Charles-street, Westminster, London, 8.W. 1 





[he Director - General, 


India Store Department, Branc 4 

No. 15, Belvedere Road, L ambeth, 8.E.1 

invites aa 8 for: 

1. LAMD NATED BE ARING 
tor ROLLING 8TOC 

2. WELDLESS STEEL BUFFERS and 
SPARE PARTS thereof for ROLL 

*K. 


SPRINGS 





ING S8TOC 
*. BEARERS, RUBBING BLOCKS, BRACKETS, 
&c., for RAILWAY WAGONS 
Tenders due on the 5th July, 1927, for No. 1, and 
on the 8th July, 1927, for Nos. 2 and 3 
_ Specific zations and forms of Tender obtainable 
om the above at a fee of 5s. per set, which will not 
5782 


be returned. 





7 A ssistant Engineers (2) 
~ REQU TRED A the KENYA and 
UGANDA RAILW for a tour of 20 to 





30 months’ in with possible exten 

sion. Salary £480, rising to £720 a 

year Free quarters and passages and 

liberal leave on full salary. Outfit 

ywance of £30 on first appointment. Candidates, 
unmarried, 22-28 years of age. must have passed 
examination to qualify for A.M.I.C.E. or hold 


equivalent professional qualifications, and have had 
some experience on Railway Civil Engineering Work. 
-Apply at once by letter, stating age. qualifications 
and experience, to the CROWN AGENTS FOR THE 
COLONIES, 4, Millbank, Westminster, London, 
8.W. 1, quoting at head of application M/15466 
5778 
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Assistant Engineers (20) 


REQUIRED for the PUBLIt 
WORKS DEPARTMENT of the FEDE- 
RATED MALAY STATES for four 
years’ service, after which, subject to 
satisfactory service, the officers appointed 
will be eligible for confirmation in the 
and pensionable establishment It is 








permanent 
probable that the number of permanent appointments 
will be sufficient for those officers whose services have 


been entirely satisfactory, but no guarantee can be 
civen f at the end of four years’ service an officer's 
services have been entirely satisfactory and he is not 
offered or declines further employment, he will be paid 
» bonus of 2850 dollars. Salary 400 dollars a month. 
rising to 800 dollars by annual increments of 
25 dollars, plus a temporary non-pensionable allow 
ence of 10 per cent. for bachelors and 20 per cent 
for married men. The exchange value of the dollar 
in sterling is at present fixed by the Government at 
2s. 4d., but its purchasing power in Malaya is con 
siderably less than that of 28. 4d. in the United 
Kingdom. No income tax at present imposed by the 
Federated Malay States Government. Free passages 
provided. Candidates, age 23 to 26, preferably 
unmarried, must have received a good theoretical 
training, preferably at a University or College recog 
nised by the Institution of Civil Engineers and 88 
a Civil Engineering Degree or obtained such other 
diploma or distinction in engineering as the Secretary 
of State may decide in any particular case or have 
ompleted articles with a Civil Engineer of good 
standing and have passed the examination for Asso 
ciate Membership of the Institution of Civil Engi- 
neers In addition, candidates must have had at 
least one year’s practical experience of civil engineer- 
ing under a qualified civil engineer —Apply at once 
by letter, giving brief details of qualifications and 
experience and Stating ace and whether married or 
single. to the CROWN AGENTS FOR THE 
COLONIES, -4. Millbank, Westminster, S.W. 1, 
quoting clearly at the head of application M feces 


ir Minist 
DIRE‘ ToRass 
SEAR‘ 
JUNIOR & TENTIFIC 
REQUIRED for the 
Scientific Research Staff, 
duty at the Royal Aircraft 
assist with research work in 





33 y LENTIFIC 


1H. 

OFFICER is 
Air Ministry 
primarily for 
Establish- 
the Aero 





to 
dynamics Department 


mont 


Candidates should have an Honours Degree in 
Mechanical or Natural Science, and aeronautical 
training or experience would be an additional recom- 


mendation. Candidates must also be medically fit 
for flying duties and willing to fly as observer. 
Preference given, other things being equal, to ex- 


Service men The post will carry superannuation 
under the Federated Universities Superannuation 
System. Government contribution being 10 per cent. 
of mean of scale, individual contribution 5 per cent. 

Salary £175, rising by annual increments of £15 
to £235, plus Civil Service bonus per annum, giving 
*% present total starting remuneration of £278 19s. per 


annum. 
Application should be made on a form to be 
obtained from the CHIEF SUPERINTENDENT, Royal 
Aircraft. Establishment, South Farnborough, Hants, 
3 _ whom it should be returned, quoting reference 
- A.180, not later than 16th July, 1927. 5749 


oard of Trade. 
STANDARDS DEPARTMENT. 

A VACANCY exists for an ASSIS- 
TANT EXAMINER in the Standards 
Department of the Board of Trade, with 
establishment in HM. Civil Service 
after two years’ approved service. The 
duties are mainly in connection with the control of 
standards, and with the examination of weighing 
snd measurng apparatus of novel types with a view 
to their approval for use in trade. 

Candidates, who must be British subjects by birth 
and the sons of fathers also British subjects by birth, 
Should possess a University Degree (or its equivalent) 
in Science or Engineering and should have had prac- 
tical workshop experience. Preference will be given 
to ex-Service men 

The salary is £150, rising by £15 to £300 per annum, 
with bonus which is re-assessed half-yearly on the 
basis of the average cost-of-living figure for the 
previous six months. The present borus on £150 is 
£94 14s., making the total remuneration £244 14s. 

Applications, with copies of testimonials, cowed 
be made in writing to the PRINCIPAL ESTABLISH 
MENT OFFICER, Board of K mF Great George- 
street, Westminster, London, 8.W. 1, not later than 
the 6th July, 1927. 5765 
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PUBLIC NOTICES 


PUBLIC NOTICES 





A® at 
DIREC ZORA E OF TECH- 
DEVELOPMENT 
A TEST ASeetANT is REQUIRED in 





the Metallurgical Department of the 
Royal Aircraft Establishment. Candi- 
dates should hold a Degree in Metal- 


training and attain- 


had equivalent ! 
experience in 


bave had practical 


lurgy or have 
ments and must 
metallurgical work. 
Starting salary from 50s. to 60s. 
bonus, giving present total remuneration of 83s 
and 97s. 3d. per week, depending upon experience. 
preferred. 
quoting A.193 and giving full particulars of 
training, experience and war service, to the 
SUPERINTENDENT, R.A.E., South Farn- 
Hants. 5783 


¢, ( ‘ivil Engineer Required 

by the GOVERNMENT of CEYLON 
Engineer 
instance. 


plus Civil Service 
7d. 


Ex-Service man 
Write, 
age, 
CHIEF 


borough, 





for appointment as Irrigation 
for three years in the first 
Salary £500, rising to £900 a year by 
annual increments of £40 (£600 on 
attaining 30 years of age). Free passages 
provided. Candidates, unmarried, age 26-31, must 
have passed the examination to qualify for Associate 
Membership of the Institution of Civil Engineers or 
hold equivalent professional qualifications and have 
had at least three years’ practical experience on 
Waterworks, Drainage or Harbour and Dock Works.— 
Apply at once by letter. stating ace, qualifications 
and experience, to the CROWN AGENTS FOR THE 

COLONIES, 4, Millbank, London, 8.W. 1, 
at head of application M/15465. 


, | 





qu oting 


575 





raughtsman Required 





by the GOVERNMENT of 

NIGERIA for Railway Survey for a tour 

of 12 to 18 months’ service, with possible 

extension. Salary £480, rising to 

£720 a year. Commuted bush and 

travelling allowance of £9 a month 

whilst on duty in the Colony. Free passages and 
camp equipment provided. Outfit allowance of 
£60 oa first appointment. Liberal leave on full 
salary. Candidates, aged 25 to 40, should have 
had. good training in General Crvi. Engineering 
Drawing-office Work.—Apply at once by letter, 
stating age, qualifications and experience, to the 
CROWN AGENTS FOR THE COLONIES, 4, Mill- 


bank, London, 8.W. 1, quoting M/15404. 





Hectrical Engineer Re- 


QUIRED by the GOVERNMENT 
of CEYLON aot the PUBLIC WORKS 
DE PARTME NI for a tour of three 
years in the first instance. Salary 
£600-40-£1000. Free quarters or an 
allowance in lieu and passages provided 
Government. Candidates, age 30-45, should 





by 
be Corporate Members by examination of the Institu- 


the 


tion of Electrical Engineers and the Institution of 
Mechanical Engineers and have had good experience 
in the installation, working and control of electric 
power supply undertakings, both those equipped with 
crude oil engines and those with steam turbine 
generating plant, and in three-phase A.C. distribution 
from an 11,000-volt supply. Preference will be give: 
to those who have had administrative experience in 








electric supply undertakings.—Apply at ques by 
letter, stating age, qualifications and exper be, to 
the CROWN AGENTS FOR THE COLONIES, 


quoting M/15384 
5781 


Millbank, Westminster, London, 





he Institution of Structural 
ENGINEERS. 
E XAMINATIONS TOR GRADUATESHIP 
AND ASSOCIATE-MEMBERSHIP. 

The next Examinations for Graduateship 

Associate-Membership will take place in London, 

Bombay. and such other centres as may be arranged 

on WEDNESDAY, JULY 6th (G), THUR SDAY and 

FRIDAY, JULY 7th and 8th (A/M). Syllabus and 

form of entry from the undersigned. Closing date for 
entries, Wednésday, 29th June. 

MAURICE G. KIDDY, F.1.8.A., 
Secretary. 


and 


10, Upper Belgrave-street, S.W. 1, 
4th June, 1927. 





= . ‘ 

niversity College of Swansea. 

The Council of the College invites APPLICA- 

TIONS for the POST of ASSISTANT PROFESSOR of 

METALLURGY Salery £750 per annum. e 

appointment will date from the Ist. September, 1927. 

Further particulars may be obtained from the 

undersigned, by whom applications must be received 
on or before the 2nd July, 1927. 

EDWIN DaEW.. 
strar. 
Singleton Park, Swansea. 6652 








INDEX TO ADVERTISEMENTS, PAGE 101. 





he Institution of Structural 
ENGINEERS 
PUBLICATIONS IN JUNE, 1927. 

COMMITTEE REPORT ON STEEL WORK FOR 
pu ILDINGS. PART L. LOADS AND STRESSES. 
In a Foreword appears a letter from the Clerk to the 
L.C.C., which states the Report 
contains much that is in accordance with 
the practice followed at present in the investigation 
of designs for steel work for buildings submitted for 

the approval of the London County Council. 
The price of the Report is three shillings and sixpence e 
PAR’ of the Report, dealing with STEEL 


WORK CONNECTIONS: (A) Eccentrically es 


gives Groups; and (B) Connections, eams 
Beams, is also published, price one shilling onl 
sixpence. 

REPORT ON LOADS AND STRESSES FOR 


GANTRY GIRDERS.—The Council of the Institution 

has also sanctioned the issue of this Committee 

Report, which is on sale at the price of sixpence. 
EXHIBITION OF DESIGNS. 

The thirty completed sets of designs submitted in 
connection with the Brenforce Travelling Scholarship 
(value £300, awarded in 1927) will be on exhibition 
at the headquarters of the Institution for a fortnight 


from and including Monday, 20th June. re of 
kindred Institutions who may be interested are 
invited to view the designs any day between the 
hours of 11 a.m. and 5 p.m. 

MAURICE G. KIDDY, F.LS.A.. 

Secretary of the Institution. 
10, Upper Belgrave- street, S .W. 
15th June, 192 57 744 





B® & CI. — Com- 


. PANY 
one Directors are prepared “to receive up to 
Yoon on Friday, 8th July, 1927, TENDERS for the 
SUPP LY o 


1. SWITCHES AND CROSSINGS. 
2. DOG SPIKES. 

Tenders must be made on forms, copies of which, 
with specification, can be obtained at these offices on 
payment of 10s. each (which will not be returned). 

The Directors do not bind themselves to accept the 
lowest or any Tender. 


5. G. 8. YOUNG, 
Secretary 
Offices : The White Mansion, 
91, Petty France, 8.W. 1, 
5780 


20th June, 1927. 





Bengal - Nagpur Railway Com- 
PANY, LIMITED. 
The Directors are prepared 


1 ENGINE TURNTABLE, 85ft. in Diameter 
Specification and form of Tender can be obtained at 


TENDERS 


to receive 
fo. 


the Company's Offices, 132, Gresham House, Old 
Broad-street, London, E.C, 2, on or after 20th June, 
1927. 


A fee of 10s. will be charged for the specification, 
which is Nor returnable. 

Tenders must be submitted not later than Noon on 
Thursday, 30th June, 1927 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

By Order of the Board, 
R. C. VOLKERS, 
Secretary 
20th June, 575 


oroug h of Watford. 


Ma | OF WATERWORKS MACHINERY. 
he Corporation invites TENDERS for the PUR- 
CH ASE and REMOVAL of the following MACHINERY 
and PLANT now situated at the old Waterworks, 
Local Board-road, Watford :— 
LOT NO. 1. 

One 40 H.P. Compound Jet Condensing Beam 
Engine driving 6 Lift Pumps delivering 972 gallons 
per minute. Manufactured by George Tidcombe and 
Son, 1878. 

And a » Giouned Treadle Lathe with 7in. bed and 
7in. cent 
LOT NO. 2. 

One 75 H.P. Compound Jet Condensing Beam 
Engine driving One Bucket and Plunger Pump delivere 
ing 1200 gallons per minute against 170ft. head. 
Designed by E. Easton and Co., 
factured by Messrs. Grimson and Co., 
for re-use). 


1927 





Lid., and manu- 
1885 (suitable 


And One Riveted Steel Air Vessel, 4ft. 6in. by 15ft. 

Particulars and orders to view may be obtained 
on application to Mr. . W. Newman, A.M.LC.E., 
F.S.1., Borough Engineer, Offices, 
High- street, Watford. 

Tenders, in sealed envelopes, endorsed ‘* Tender 
for Purchase of Machinery,’’ are to be delivered to 
the undersigned not later than 9 a.m. on Monday, 
18th July, 1927. 

The Corporation reserves the right to sell the lots 
separately and does not bind itself to accept the 
highest or any Tender. 


Municipal 14, 


W. HUDSON, 
Town Clerk. 
ae Offices, 
14, High- street, Watford. 5648 
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PUBLIC NOTICES 


Jort Ss nga Authority. 


CUMBERLAND BASIN, 


CE SLUICE VALVES 
anys | FOR NEW 
















sD 
7c XI. INDEN 1S on ‘NE Ww 








and contract “product 














































« HE Qt es 8 “MU ST 4 MADE. 
Rag and_ Secretary, 


Tender with all the prescribed ‘doou- 
me ents and dre awings. 


. the General Manager 
of the Port of Bristol / i 
. and must be delivered to him, 





. On Monday, the llth day of 





does not bind itself 
to Ped ts the lowest or ‘any Tender. 
T 


Chief E ugineer ‘s Office 





gapore Municipality 


JAMES'S pat] rat ATION. 
EXT 


and EREC TON in Singapore 7 ORE 
7 RBO-ALTERNATOR 


Specificati Dns A be gbteined on and after Friday, 


on ‘payment of a oun of £2 for each copy, which 
on receipt of a bona fide Tender. 
Extra copies may be purchased at 10s. each. 
5 . in duplicate, endorsed * 
“ delivered to the Agents 
of the Singapore Municipality, Messrs. PEIRCE 
on or before Noon on Monday, the 25th July, 1927. 

The Municipal Commissioners do not ae to 
accept the lowest or any $1 





ombay Munici 
APPLIC ATION are INVITE D for the POST 
UTIVE ENGINEER, DKAIN- 


of the DEPUTY EXE 
1200- 50-1500 per mensem, 


AGE, on o salary of “Rs. 
plus conveyance allowance in accordance with the 
Tules of the Corporation. 

present & supernumerary one, 
the selected candids Ate will be confirmed in th 
or after such period of proba- 
tion not exceeding ‘6 months in all, 


y. 
_, Applicants must have been regularly trained as 
Engineers, particularly in Sanitary Engineering, 
and Should have had oepteeahiy 


sound knowledge and “experience in 
i maintaining large Drainage 


of the Institution 


Engineering of any recognised 
. or Indian University. 

i training and qualifica- 
monials and two references, should be addressed to 
the Municipal Commissioner for the City of Bombay. 
and should reach him not later than 3ist August, 
1927. 

successful candidate will 
benefit of the Leave Rules and Provident Fund Rules 
app slicable to Municipal Servants for the time being 


in Bombay municipal 
debarred from applying for the post, 
be made through the heads of their 
respective Departments. 


Municipal Commissioner. for the City of Bombay. 





y of Bradford. 

T se Committee of the Bradford Cor- 
are contemplating the APPOINTMENT of a 
UPERVISOR of their Sulphuric . 
Persons desirous of being considered should write 


bination with Harris a burning pyrites, ‘and 


H. WONTNER SMITH. 
Sewage Works Baginess, 
91 





p= sab 1 Public Works Depart- 


O-ELECTRIC BRANCH. 
APPLICATIONS are INVITED 
APP OINTMENT (the formal creation of which 
, under contemplation) a 4 


from candidates to 


» required to take charge of all com- 
negotiations for the 


* furthe T p artic ulars 
w.N 


WA. eled Engineer, 
Administration Circle, 





OOPIES or Testrmonmats, NOT Ontomals, UNLESS 
SPECIFICALLY REQUESTED. 











of Engineering and 





CANVASSER REQUIRED by 


should not exceed 35.— 
ving full he ulars of previous experience 








A gentleman of good educa- 


apply except those of proved ability = ‘Salesman 





. to JAMES G JORDON. 





} REPRESENTATIVE REQUIRED by 


moral for Small Tools and Machine Tools ; 
experience necessary, 


commission,— Write, stating experience and enclose 


SITUATIONS OPEN (continued) 





ENGINEER JuNE 24, 1927 


SITUATIONS WANTED (continued) 





ARGE and Old-established Firm * MECHANICAL 

4 ENGINEERS in India REQUIRE a MACHI- 
NERY SALESMAN, age not over 24, unmarried, of 
good education and address and fully trained in 
Steam and Oil Engines.—-Reply, giving fullest details 
education, engineering “experience, present work and 
salary, to ** Z.M. 545,"" care of Deacon's pavertictes 
Agency, Fenchurch avenue, London, E.C. 3. 5766 A 





| Equme, a QU ALE. MECHANICAL and 
ELECTRICAL ENGINEER, to undertake the 
lay-out of a plant for Boiler. , Electric Power, 
Steam Heating, Electric Lighting. Lifts, &c., and 
with good knowledge of the building trade—a real 
hustler required, who will make himself indispensable 


to a large building contractor, Age 35-45.—-Address, 
stating salary and past experience, P3354, The Engi- 
neer Office. P3354 A 





LABORATORY ASSISTANT. 
| EQUIRED by Scientific Institution in South 
London, YOUNG MAN, to Assist in Workshop 
and Experimental Work. Must possess good education 
up to matriculation standard and about two years’ 
sound practical experience.—-Address, 5796, The 
Raginest Office. 5706 A 





Grameen COMMERCIAL and TECHNICAL TRANS- 
\ TIONS, Daily Correspondence undertaken, 
10s. per hour, including typing, not stationery.— 
Ww rite, Z.A. 534, care Deacon's, Fenchurch-avenue, 
E.C, 3. A 


576 


SALES MANAGER, Engi- 
just 5. after 


NDIA OR FAR EAST. 
a — ring and Mechanical Goods ; 


. et connections, Improved Flexible Belt Fastener,” 


SALE.—NORSK REMLAASFABRIK “ 


ager 
Ps3se. The Engineer Office, 





y ING'S gtx NT AGENCY, 
. Registered Patent Age nt, 


“with public works contractors only, 
‘Inventions advice handbook and 


N, preferably in drawing-office of Structural 
papneese or similar, ' : 


English and Continental experi- 





of 8 LICENCE or otherwise EXPLOITIN . 


or fe NG ENGINEER, Age 
the above patent and ensuring its practical workin « 


* contract with important. Oil Co. 
“free in September, DESIRE: E 
and ‘drawing-office experience in oil 
and lay out of plant, marine and general engineering, 
— Address, P3322, The Engineer (Office. "3322 


WANTED as RESIDENT ENG MEER, 


Steger Building, Chicago, 








is DESIROUS of ENTERING into ARRANGEMEN’Ss 
by way of a LICENLE or OTHERY 
purpose of exploiting the : 
and ensuring its practical working in Great Britai: 
NGER 











TOUNG ENGINEERS WANTED in Midland Dis- 


trict Several first-class men with drawing- 
office and shop experience Address, giving full par- 


ticulars, 5792, The Engineer Office 5792 A 





RAUGHTSMAN, Age 24, REQUIRES SITU 


conveyors, good detailer and tracer 
. Harebreaks, W atford. He rts 





\ TANTED, a DRAUGHTSMAN, Experienced in 
Light Internal Combustion Engines, preferably 

with Railway Experience. State age and experience. 

—Address, 5772, The Engineer Office. 5772 A 








Vy 4tte. for the North-East Coast, TWO 
DRAUGHTSMEN for Oil Engine Detail 
Development Work. Thorough knowledge of Oil 
Engines essential.— Address applications, stating expe- 
rience and salary required, 5703, The Engineer one. 
5708 A 





W ANTED, by Locomotive Works, North-East 

Coast district, good LEADING DRAUGHTS 
MAN; also TWO good DRAUGHTSMEN with Shop 
Experience. One of the latter will be required as 
responsible Locomotive Estimator, and must be 
capable of Taking Charge of the Estimates in the 
absence of Chief Estimator State age, previous 
experience and salary required.—Address, 5773, The 
Engineer Office. 





3A 





\ TANTED, Capable Young DRAUGHTSMAN as 
Junior Assistant to Naval Architect.—Apply, 
stating age. training and other qualifications, to 
Messrs. J. AMUEL WHITE and CO., in 1. East 
Cowes, I. of w. 760 A 





0 COALOWNERS AND MANUFACTURERS 


‘TS 219,659 is DESIROU “ 

E} TK RING into ‘NEGOT ATIONS for the GRAN’! 

of LIC ENC ES on royalty or otherwise, or to treat for 
ATENTS outright.— Particulars 
application by A. M. and WM 
CLARK, 53 and 54, Chancery-lane, Anan, nc 











Jay-outs and maintenance, 
s, conveyors and elevators, 





will be furnished on 











. with Examinations in Mech. and 
., &&, WANTED 


Junior Draughtsman ; 


Broughton-road, Fulham. 





RECOR DING PYROME TE Re 





QUIRES SITUATION : 18 years machine shop 


alive and first-class ability ; 
. > in good condition and in working order 





PARTNERSHIPS 








\ TANTED, DRAUGHTSMAN ; also JUNIOR 
Experienced in Oil Engine Details; 30. miles 

from London.—Address, stating age, experience and 

salary required, 5754, The Engineer Office 5754 A 





ap TANTED, DRAUGHTSMAN (DESIGNER), Struc- 











tural Engineers’ Office; must be thoroughly 
4 e; salary to suitable man Address, 
5759, The Engineer Office. 5759 A 





iF TANTED, for the Midlands, DRAUGHTSMAN, 
accustomed to first-class Kailway Carriage 
Bodywork ; also, if possible, experience in all type 
of Wagens.—Address, 5771, The Engineer Office. 
S771 A 





W ANTED, SEVERAL Good MECHANICAL 
DRAUGHTSM . ~ accustomed to good-class 
work Apply, stati ag experience, and salary 
required, VICK ERS. ‘Ltd ° Rive r Don Ww orks, Shef 
field. 5784 A 








Ore eg ENGINEERS REQUIRE DE. 
ING DRAUGHTSMAN; must be experi- 
enced in London Structures and be quick and 
accurate.—Address, with particulars, age, experience, 
&c., 5763, The Engineer Office. 5763 A 





bs DRAUGHTSMAN REQUIRED by 


London Constructional Engineers ; used to 
working under London Building Acts, and able to 
design economically. Address particulars ex! erience, 
ase, &ec., 5764, The Engineer Office S764 A 


IF YOU ARE SEEKING 


A PARTNER or PARTNERSHIP 
er wish to buy or sell a 
BUSINESS or WORKS 


WHEATLEY KIRK, PRICE & CO., 
46, Watling Strest, 


giving ; fullest particulars and specifica 
P3331 1 








Established over 75 years. 


¥AS ENGINE WANTED, 25 
for running on producer gas.- 








If you wish to purchase or sell a 





Engineering or 


HENRY BUTCHER, HALL 


CHANCERY LANE, 
LONDON, W.C. 2. 


ingvunsold FROM 


. b 
. CYL. TANKS or RECH IVERS. 
by 4ft. Gin. ATR RECEIVER, 
.P. 
Hi. and T. DANKS (NETHERTON), 








7 XPERIENCED DRAUGHTSMAN REQUIRED for 
‘, temporary position ; accustomed to the Design- 
ing of Girder Work and other Constructional Work. 
Measuring-up existing Bridges, Calculation of 
Stresses, &¢.—Apply by letter" ee DIVISIONAL 


ENGINEER, Engineer’s Office, LM. S. Rly. 
Crewe, stating age, experience and salary ened 
5753 A 





UNIOR DRAUGHTSMAN REQUIRED by Well- 
known firm in the Midlands; must have good 
experience in Electric Cranes and Lifts Applicants 
are requested to state experience and salary required. 
Address, 5774, The Engineer Office. 5774 A 





TOUNG Capable DESIGNER REQUIRED with 

sound experience of Modern Screwing Machine 
Design. to eventually Take Complete Charge 
Address, 5795, The Engineer Office. 5795 a 





SITUATIONS WANTED 





UYER, Engineering Materials and General Stores, 
thoroughly acquainted direct sources of supply, 

Dr oy POSITION ; keen organiser.—-Write, 
ZC, . Deacon s, Fenchurch-avenue, E.¢ 5769 B 





(vi ENGINEER, aged 35, Fully Qualified, 
shortly disengaged, REQUIRES POSITION as 
Contractor's Engineer Agent or Resident Engineer ; 
experience England, Singapore, British Guiana, North 
China and Venezuela in docks, main drainage, 
roads, buildings. Good organiser and energetic.- 
Address, P3329, The Engineer Office. P3329 B 








’ '~s ENGINEERING ASST. (24), WANTS POST 
, in England, University training, 4 yrs. shops, 
18 mths. D.O., 6 mths, on construction. Speaks 
Fren h and Spanish.—Address, P3351, The Engineer 
Office P3351 B 





with World-wide Selling 


Southern Midlands: ‘ond 
Highest testimonials. 
— Address, P3344, The Enginesr Office. : 








DVERTISER, with 20 * Practic cal Experience 
Contracting, all departments, 
the Irish Free State, i " t 
, Gomstng REPRESENTATION 


e plant of modern construetion : 
good connection Se 





tela 38 — man, or would take 


ABLE Posi On in any pert of the ve Britiep Isles - on IMMEDIATE SALE.—ONE ra * 
73: 


NEERS’ PLANING MACHINE, 








USTRALIAN ENG INEER, 


big connection power-houses and collieries, 
REPRESENTATIONS 





IGH-SPEED STEEL and TOOLS; 
terms offered anyone introducing business or 
connection.—Address, P3180, The shew Office. 





FOR SALE. 


ARGE SELECTION 





competitive leading Be A of Wire 
, . or similar productions, ) 
, or plant of interest to large : 
proposals entertained for 
5 . The Engineer Office 


MATTHEW WHYTE 





{,NGINEER of Exceptionally Wide Experience, 

‘4 used to full control of commercial, drawing-office 
and works staffs, DESIRES POSITION as GENERAL 
MANAGER works, 1000/6000 men. Highest refer- 
ences. Administrative and production efficiency. 
Would accept part remuneration on results.—Address, 
P3292, The Engineer Office. P3292 B 





NGINEER (40) SEEKS APP. ; 14 Years’ with Same 
4; Firm as Chief Outdoor Engineer for ,Inepection, 
Supervising, Erection, Starting and Testing. Excel! 
lent refs.—Address, P3339, Tne Engineer bn nes 
"3339 B 





| (41), Experienced Mine and Quarry 

Plant, Maintenance or Erecting, or as REPRE 
SENTATIVE for firm selling MACHINERY, CAST 
INGS. or ENGLN bey dy COMMODITIES — Address, 
P3352, The Engineer Office P3352 B 





NGINEER, Steam and Oil, Home or Abroad. 
4 tvur.coned British and Native Labour, West 
Indies, or would REPRESENT; 25, Public School. 
—Address, P3345, The Engineer Office. P3345 B 





SURNACE Builder ard Assistant Furnace Manager, 

with 10 years’ experience, DESIRES POSITION 

as FURNACE MANAGER. Can take control of all 

kinds of Gas Continuous Mill and Coal Furnaces ; 

also Gas Producers,—Address, P3347, The Engineer 
Office. P3347 &B 








15, CLYDE PLACE, GLASGOW, S.S. 


FOR SALE, 


* BRIQUETTING PRES*! 


EDUCATIONAL 








ORRESPORDERCE COURSES for Inst. Civil 
Mech. E., London 
ERING EXAMINATION 
TRE 


Bhs. i —— by Mr. : lime sand and concrete 


Excellent results at all Som 
eens pundveds of guccesses. 


y_ time.—Apply to «ie way es Designed for making briquettes 


1118.—London Office : 


Vv 
IRON SECTIONAL 
ap, formed of plates 4ft 





MISCELLANEOUS 


avoid bringing into stock 


GEO. ¢ ‘OHE ee ann ( 0. 





oh Here 
4 The A : 


Yo ee is a certain passport to a 





For continuation = = Sale Adver- 
tisements see page 3. 


ipioma Courses also described. 


neh ex 
interests you, to TEC HNOLOGIC AL insiyrvre, 
, 231, Strand, London, 
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A Seven-Day Journal 


A Fine Flying Performance. 


ALTHOUGH the second attempt to fly non-stop from 
Cranwell to Karachi was, like the first, not successful, 
although Flight-Lieutenants Carr and Mackworth 
did not succeed in flying their Hawker Horsley- 
Rolls-Royce machine further than Martlesham Heath, 
85 miles from the starting point, the flight, begun at 
12.40 p.m. last Saturday, June 18th, constitutes a 
notable flying performance. It was not so much the 
flight itself as the manner in which it was ended that 
calls for admiration. The machine started with 
about 1100 gallons of fuel on board, weighing about 
3 tons. It was recognised before the flight started 
that with such a load it would be dangerous, if not 
impossible, to land the machine until it had been 
lightened by the consumption of at least ten or 
twelve hours’ supply of fuel. It was difficult enough 
to get the machine into the air, but with its very high 
landing speed the abnormal load it was called upon 
to carry was regarded as prohibiting an early return 
to land. Yet when a defect occurred in the first hour 
of the flight—a leakage of oil, it is said—Flight- 
Lieutenant Carr decided to dispense with the use of 
the parachutes provided for just such an emergency 
and to endeavour to land and save the machine. Few 
expected him to succeed, and when it was seen that 
he was coming down immediate preparations were 
made to deal with an accident. None occurred. 
By a piece of brilliant piloting Flight-Lieutenant Carr 
and his companion not only escaped injury, but 
suceeeded in landing the machine without damaging 
it in the least. 


Centenary of the Fourneyron Turbine. 


Tue Société des Ingénieurs Civils de France has 
celebrated at a special meeting, under the presidency 
of the President of the Republic, the centenary of the 
invention which made the hydraulic turbine what it is 
to-day. That invention was made a hundred years 
ago by Benoit Fourneyron, who was then twenty- 
four years of age. He was a pupil of Burdin, who had 
already done a great deal in the way of developing 
the theory of the turbine, and although mathe- 
maticians like Leonard and Albert Eulen had worked 
on the problem, none of the experimental turbines 
based on their calculations had given an efficiency of 
more than 25 per cent. In 1822 Burdin appears to 
have laid the foundation of the modern turbine theory 
when he suggested the construction of a machine in 
which “‘ the head of water should be divided into two 
equal parts, one giving to the wheel without shock 
the same circumferential speed as the velocity of the 
water and the other producing the effort.’ A year 
later the Société d’Encouragement pour I’ Industrie 
Nationale offered a prize of 6000f. “*for the applica- 
tion in a satisfactory manner to works and factories 
of hydraulic turbines or Belidor wheels with curved 
paddle blades.”” In 1827 Fourneyron produced his 
first machine, which developed 6 horse-power with a 
head of 1-40m. The first turbine on the new prin- 
ciple, which absorbed practically all the energy of the 
water, leaving only just the velocity necessary to 
ensure the flow away from the machine, was installed 
at Pont-sur-l’Oignon (Haute-Saéne), where it was 
found to have an efficiency of more than 80 per cent. 
At the end of 1833 Fourneyron presented to the 
Société d’Encouragement a voluminous treatise on 
the hydraulic turbjne and was awarded the Society’s 
Grand Prix. 


Profit-Sharing in 1926. 


SratTistics relating to the operation of profit- 
sharing and co-partnership schemes during 1926 have 
been issued by the Ministry of Labour. Notwith- 
standing the industrial troubles which characterised 
last year, the results given do not differ greatly from 
those of the preceding twelve months, as given in 
THe ENGINEER for June 25th, 1926. The Ministry 
reports that there were 280 profit-sharing schemes 
known to be in existence at the end of the year, but 
only in 205 instances is it able to give particulars. 
The 280 schemes were operated in connection 
vit: firms employing 399,800 workpeople, of 
wom 192,900 wefe eligible to participate. The 
205 schemes of which details are given included 
160,000 participating employees, who received an 
average bonus of £9 8s. 7d., or an average 
addition to their earnings.of 4-4 per cent. In 
the “engineering, shipbuilding and other metal ” 
group of trades, forty-four schemes, employing 71,900 
workers (22,200 participating), were known to be in 
operation. Full returns were made in twenty-eight 
eases, the report showing that as the result of the 
year’s operations the 17,800 eligible workpeople 
received a bonus averaging £2 17s. 4d., or 2-6 per 
cent. on their earnings. In 1925 there were twenty- 
four schemes with 16,100 employees, who received an 
average bonus of £2 Is. 2d., or a 2-1 per cent. addition 
to their earnings. Three schemes were discontinued 
during the year, two of which, dating from the war 
period, were concerned with the engineering and allied 
trades. In both these cases the dissatisfaction of the 
firm with the results obtained is the reason given for 
the termination. Among the eleven new schemes 


reported, four have an engineering interest :—A firm 
of motor cycle manufacturers, with 3150 workpeople, 
distributes as a percentage on wages a cash bonus 
varying with the rise or fall of profits compared with 
a specified basis year; an electrical engineering 
concern, employing 1700 workers, allocates certain 
sums for depreciation and similar charges, and after 
10 per cent. is paid on ordinary shares, divides the 
surplus between employees and shareholders; a 
mill furnishing company, after certain charges and 
a fixed percentage on capital have been met, gives as 
bonus half the surplus to the workers ; an engineering 
and boilermaking firm sets aside the equivalent of 
10 per cent. on share capital for dividends and 
reserve, and distributes to its workpeople a bonus 
equal to the first £500 of the remaining profits, 
together with one-half of any surplus remaining. 


The White Star Liner Laurentic. 


On Thursday of last week, June 16th, there was 
launched from the East Yard of Harland and Wolff, 
Ltd., at Belfast, the triple-screw steamer Laurentic, 
which has been built for the Liverpool—Canadian 
service of the White Star Line. The Laurentic has 
an overall length of 600ft., with a breadth moulded 
of 75ft., a depth moulded of 45ft., while her measure- 
ment is 18,700 gross tons. She is designed to carry 
1600 passengers in cabin, tourist third cabin and 
third-class accommodation. The propelling machi- 
nery has been built for a sea speed of 16§ knots, and 
comprises two four-cylinder triple-expansion steam 
engines, one on each of the wing shafts, which exhaust 
into a direct-coupled low-pressure turbine on the 
centre shaft. That turbine exhausts in turn into two 
condensers of the Weir regenerative type. Both 
the engine-room and deck auxiliaries will be largely 
electrically-operated, and to provide the necessary 
current for power and lighting, four 100-k.w. turbo- 
generator sets are to be installed. Superheated steam 
will be raised in four double-ended and four single- 
ended boilers, which will burn coal under natural 
draught. With a view to avoiding vibration, both 
the reciprocating engines and the turbine units have 
been specially balanced. 


Motor Vehicles in the Dominions. 


SoME interesting figures regarding the exports of 
motor vehicles from this country to the Dominions 
were given on Monday in the House of Commons by 
the Parliamentary Secretary to the Department of 
Overseas Trade. During the first five months of this 
year we exported touring cars, commercial vehicles 
and chassis to a total value of £1,621,313 to Australia, 
£220,161 to South Africa, £209,817 to New Zealand, 
and £33,138 to Canada, representing, all told, trade to 
the value of £2,084,429. An examination of the 
figures shows that 70 per cent. of the total trade is 
accounted for by the export of motor chassis to 
Australia. Compared with the exports during the 
first five months of 1926 and 1925, this particular 
section of the trade shows a very noteworthy increase, 
the 1927 figure being nearly double that of the 1926 
figure and about 3} times as great as the figure for 
1925. This increase in the value of the exports of 
chassis to Australia has, however, been accompanied 
by a rapid and serious decrease in the value of the 
touring cars exported to the same country. A similar 
but much smaller increase in the value of the chassis 
and decrease in the value of the touring cars exported 
to Canada is revealed by the figures. The particulars 
for South Africa show a satisfactory tendency towards 
an increase in trade in all sections, but in the case of 
New Zealand there is as clearly marked a tendency 
towards a decrease. 


The French Liner Ile de France. 


THE new liner Ile de France, of the Compagnie 
Générale Transatlantique, which bears the distinction 
of being the largest ship constructed since the war, 
sailed on Wednesday afternoon, June 22nd, from Le 
Havre vid Plymouth to New York. She was built 
at the Penhoét Shipyard, St. Nazaire, and was com- 
pleted in about thirty months. The following are her 
principal dimensions:—Length, 790ft.; breadth 
moulded, 99ft.; depth moulded, 65ft.; with a 
measurement of 43,500 gross tons. She has three 
black and red funnels—one of which is a dummy- 
and presents a neat and handsome appearance. 
Accommodation is provided for about 670 first-class, 
408 second-class, and 580 third-class passengers, and 
a crew of about 800 is carried. The first-class public 
rooms are decorated in a new and modern style, and 
an innovation includes a chapel with seating 
accommodation for eighty persons. The propelling 
machinery comprises four sets of Parsons’ type direct- 
coupled turbines designed for a total output of 
52,000 S.H.P. On the recent trial run from St. 
Nazaire to Le Havre a speed of 24-01 knots was 
reported to have been attained. The sea speed will 
be about 23 knots. Steam is raised in twenty oil- 
fired boilers of the Prudhon-Capus type, twelve of 
which are double-ended and eight single-ended. 
Although the ship was built and engined in France, 
many British specialities are fitted. The gyro-compass 
equipment is by 8. G. Brown, Ltd., of Acton, and the 
Thermotank punkah louvre ventilating system is 
installed. The lifeboat davits were supplied by the 





MacLachlan Automatic Boat Davit Company, Ltd. 











An interesting feature of the vessel is the provision 
to be made for carrying three seaplanes, which will 
take off from the ship when she is at a reasonable 
distance from the shore and so enable passengers to 
shorten their voyage if they so desire. 


Co-operative Research in the Motor 
Iadustry. 


WHILE industrial co-operative research with assist - 
ance from the Government is, in the case of certain 
industries, being well supported and is yielding 
valuable results, it is undoubtedly true that in others 
the scheme is not meeting with as much success as 
could be desired. A case in point is that of the 
Research Association of British Motor and Allied 
Manufacturers. Technically the work done by this 
body has been of great value to its members, but 
certain causes now at work indicate that the case for 
co-operative research in the industry may shortly 
require reconsideration and re-statement. Accord- 
ing to the report of the Council for the year ending 
March 3lst, 1927, the Association is supported by 
nine firms making motor vehicles and by a like number 
supplying fittings, steel and other materials. Three 
companies that were in the Association last year have 
passed through the hands of liquidators and amalga- 
mations and working agreements have been effected 
between others, with the result that conditions in the 
industry as they affect co-operative research are 
totally different from what they were two or three 
years ago. For the second five-year period of its 
existence the Association entered into an agreement 
with the Department of Scientific and Industrial 
Research for the payment of block grants on a 
diminishing scale. It was stipulated in the agree- 
ment that the annual expenditure on research apart 
fgom depreciation was to be not less than £6000, and 
that the income of the Association was to increase 
progressively to £5400 per annum. It became clear 
that the prescribed subscription income could not be 
realised, and that the needs of the members could be 
met by an expenditure of much less than £6000 per 
year. It was therefore decided to terminate the 
agreement with the Department on March 3lst, 
1927. As regards the subscription income, the report 
states that many protests had been received against 
the high subscription rate of 3s. per £100 of wages 
paid, with a maximum of £500 per annum. The rate 
has now been reduced to 2s., with a maximum of 
£250 and a minimum of £50. 


A Thames Ironworks Development. 


Ir is announced that the Thames Ironworks at 
Silvertown, the works and waterways of which site 
have been maintained by the London and North- 
Eastern Railway Company since 1912, have now 
been leased to 8. Instone and Co., Ltd., the ship- 
owners and colliery proprietors, which firm will 
develop the site as a shipping centre. New wharves, 
together with docks, warehouses, and transit sheds, 
are to be built, and facilities are to be provided for 
the berthing of three or four 8000-ton steamers. Many 
alterations will require to be made before completing 
the new plans, and the work was formally begun on 
Tuesday afternoon, June 2Ist, when Sir Samuel 
Instone cut the first sod. An effort will be made, 
we understand, to have some of the shipping accom- 
modation ready for October next. The new under- 
taking should be an acquisition to the Port of London, 
and the London and North-Eastern Railway Com- 
pany is, we understand, co-operating with the new 
owners in providing railway facilities over its system 
with connections to all parts of the country. 


Gun Trials of H.M.S. Nelson. 


Tse gun trials of the new battleship Nelson were 
held off Portland recently, in the presence of the 
Second and Third Sea Lords of the Admiralty and 
a group of ordnance experts. Although the firing 
took place at a distance of only 10 miles from the 
coast, the concussions were scarcely perceptible on 
shore, and there were none of the local phenomena 
which attended the discharge of much lighter guns 
at sea in pre-war days. The results of the trials are 
understood to have been entirely satisfactory. 
Particulars of the 16in. mark guns mounted in the 
Nelson and her consort, Rodney, have not been pub- 
lished, but they are known to be the most powerful 
guns of their calibre in existence, surpassing the 
American and Japanese models in weight of pro- 
jectile, velocity, and energy. The shell discharged 
by the l6in. 45-calibre piece listed in the Vickers 
ordnance tables has a weight of 2461-2 Ib., an initial 
velocity of 2525 ft.-sec., and a muzzle energy of 
108,805 foot-tons, the gun itself weighing 108 tons. 
The design of the mountings for this exceptionally 
powerful weapon.must have raised many new prob- 
lems, especially in view of the fact that, judging from 
the unusual depth of the gun ports.in the turrets of 
the Nelson, a high angle of elevation had to be pro- 
vided for. Nor must it be forgotten that these are 
the first triple mountings for heavy guns to be 
installed in a British ship. The adoption of ‘this 
method of mounting will inevitably lead to modifica- 
tions in the present system of fire control, which is 
based on alternate four-gun salvos from the right 





and left-hand guns of four twin turrets. 
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Uniflow Marine Engine with 
Oil-operated Valve Gear. 


ALTHOUGH Messrs. Sulzer Brothers have long been | 


famous as builders of steam engines for land purposes, 


their name as, marine engineers has become almost | 
entirely identified with the development of the two- | 
| from it to the condensers by means of two short pipe 


eycle Diesel engine. The following description there- 


fore of a marine steam engine recently constructed | bends. 


| steam engines. 
| moving rods and links has greatly changed the appear- 
| ance of the engine, the air of simplicity thus obtained 


The absence of a large number of 


being enhanced by the metal shields which partly 
hide the cranks and connecting-rods. 

The construction of the cylinders will be understood 
from Fig. 4. The three cylinders are carried by a 
central casting which serves at the same time as an 
exhaust steam receiver, the exhaust steam passing 


The body of each cylinder is composed of 


by the firm will be of interest, and particularly so | two parts, bolted by flanges to the central casting. 
on account of the fact that the engine is designed on | The adjacent ends of these parts do not meet, but 
lines altogether different from the usual run of engines | have an opening between them which serves as a& 


for ship propulsion. 


The engine in question furnishes | 


central exhaust port for the cylinder. In order that 














FIG. 1—THE PADDLE- WHEEL STEAMER HELVETIE 


the motive power for the saloon steamer Helvétie, 
a vessel with accommodation for 1600 passengers, 
built to the order of the Compagnie Générale de 
Navigation for service on the Lake of Geneva. The 
Helvétie is a paddle steamer with a length of 230ft. 
between perpendiculars, a breadth over the frames of 
28ft. and a displacement of 560 tons. A view of the 
vessel is given in Fig. 1. Messrs. Sulzer Brothers, 
relying on the experience gained with a stationary 
engine, recommended the owners to equip the Helvétie 
with a uniflow engine with oil-operated valve gear 
in place of a steam engine of the usual marine type. 
It may be said that a uniflow engine with valve gear 
of the kind proposed had already been in service in 








the piston and rings may pass over this port without 
difficulty, the ends of the half-cylinders which form 
the sides of the port are made of a waved form, the 
crests of one piece entering the hollows of the other, 
so that the piston rings are perfectly supported as 
they cross the opening. Reference to the drawing 
will make this point perfectly clear. The construc- 
tion of the cylinder in two parts not only allows an 
unobstructed port opening round the whole of the 
circumference with consequently the minimum width 
of port, but also does much to eliminate dangerous 
heat stresses. The inlet valves of the single-beat 
mushroom type work on seats in the cylinder covers, 
thus reducing the clearance to a minimum. The 


keep the rod tight against steam pressure, is presse:| 
outwards against a spherical seating, both by the 
steam and by several small axial springs. The oute: 
packing, the principal function of which is to prevent 
the ingress of air when the pressure in the cylinder is 
below atmospheric, abuts against its seating in th« 
opposite sense. Lubrication of the stuffing-box is 
effected from outside by an oil wiper on the rod, to 
which oil is supplied by the force pump lubricating 
the cylinder. 

The length of the piston is about 90 per cent. oi 
that of the stroke. The piston consists—as shown by 
Fig. 5—of four main parts, namely, two piston heads, 
a central piece and a slipper. The steam pressure is 
transmitted by one or other of the piston heads directly 
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FIG. 3—PISTON- ROD STUFFING BOX 

The weight of the whole piston and rod 
is carried by the slipper. The latter is fitted with a 
spherical cup-shaped socket, in which the central 
piece rests, and which provides sufficient flexibility 
to avoid possible strains and distortions due to heat. 
Any wear of the rubbing surfaces due to continued 
service can be taken up by shims placed under 
the.shoulder of the socket. Lubricating oil is intro- 
duced into the cylinder at six points by the cylinder 
oil pump. The crosshead also shows a departure from 
ordinary practice in the spherical joint connecting it 
to the slipper. The reason for a joint of this kind here, 
as in other parts of the engine, is to ensure uniform 
stressing of material, and to allow the parts to accom- 


to the rod. 
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FIG. 2 -LONGITUDINAL 


England for some time, 
satisfactory that the prospects of success for a marine 
engine of the same type were regarded as certain. 

The engine 
is illustrated in Fig. 2. It is a three-cylinder uniflow 
steam engine developing 1500 B.H.P., running at 
46 to 50 revs. per min., and giving the vessel a speed 
of 15-25 to 16-75 knots. The valve gear represents 


a complete departure from ordinary practice, the | 


usual mechanical gear with excentrics, rods and links, 
being replaced by an oil-operated gear. Further- 
more, the old methods of lubrication by grease cups 
and wick oilers has given place to a central forced 
lubrication system, thus bringing the engine into 
line in this respect with all high-class stationary 


and its performance was so | 


installed for propelling the Helvétie | 


SECTION THROUGH ONE CYLINDER OF 


central exhaust port serves, of course, for the two ends 
of the cylinder alternately, being uncovered by either 


| the front or the back of the piston as the latter reaches 


the ends of its stroke. For all three cylinders the 
bore is 850 mm. and the stroke 1200 mm.; the boiler 
pressure is 120 Ib. gauge, the cut-off, when developing 
1500 S.H.P. at 46 revolutions per minute, 14 per 
cent., and the normal vacuum measured at the con- 
denser about 90 to 92 per cent. 

A complete double metallic packing is fitted to keep 
each piston-rod steam and vacuum tight, the design 
of the stuffing-boxes being illustrated in Fig. 3. The 
two packings are similar, each consisting of two rings 


| of four packing segments pressed against the rod by 
| radial springs. 


The inner packing, which serves to 





Swam Sc. 


THE ENGINE OF THE HELVETIE 


modate themselves to changes of form or of ‘align- 
ment caused by working stresses or heat or strainings 
of the ship’s hull during rough weather, as the case 
may be. Uneven bearing of rubbing surfaces, with 
the consequent chances of the parts running hot, is 
also avoided elsewhere by spherical joints suitably 
disposed. 

The small end of the connecting-rod is of the solid 
jaw type, in which the gudgeon pin is rigidly held. 
The end of the piston-rod is forged out to form an eye 
which holds the brasses embracing the centre part 
of the pin. To the underside of the forged end of the 
piston-rod is fastened a large bolt with the underside 
of its head turned to a spherical shape. This bolt is 
provided with a spherical washer, turned to the same 
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radius as the head. Between the head and the washer 
is @ spherical ended bush, which forms the connec- 
tion between the bolt and the slipper plate, the whole 
arrangement allowing the crosshead to align itself 
within reasonable limits. The oil for lubrication of 
the crosshead and slippers enters the hollow gudgeon 





necting-rods and lubricates the crossheads as already 
described. 

The main crank shaft bearings are constructed on 
the same principle as the big-end bearings. All 
four bearings are fitted in one common bearing frame. 
The cap-bolts serve at the same time as tie-bars to 


ie 3 





modate itself to the shaft in spite of unavoidable 
distortions of the hull. Since the resultant force on 
the bearing is always downwards, an upper bearing 
surface is unnecessary. The cap, therefore, is de- 
signed as a mere shell with the duty only of excluding 
dirt and water, and keeping the oil in. The lower 
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FIG. 4—-LONGITUDINAL SECTION THROUGH ONE OF THE CYLINDERS 


pin by means of a hole drilled in the jaw end of the 
connecting-rod. From the centre of the gudgeon pin 
it passes out to the crosshead bearing, then downwards 
through the spherical bolt to lubricate the slippers, 
as shown in Fig. 6. The slippers and guides are of 
steel, with white metal rubbing surfaces on the former. 
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FIG. 5- SECTION THROUGH PISTON 


The big ends of the connecting-rods are of the 
standard marine pattern, but here also the advan- 
tages of a spherical bearing have been made use of 
by providing the nuts and bolt heads with spherical 
working faces bearing on spherical washers. The 
bodies of the bolts are also turned down, so that their 














| hold the connecting pieces between the cylinder block 


and the bearing frame, thus giving direct transmission 
of the forces from the cylinders to the bearings. By 
| means of the bearing oil pump, oil is supplied to each 
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FIG. 7—-ARRANGEMENT OF PADDLE - WHEEL 


bearing separately, and passes thence to the crank 
pins and crossheads. 
The bearings for the paddle wheels are carriec! 


outside the hull on special supports, and they also | 
‘ 


are provided with forced lubrication. Since these 
bearings work in a continuous shower of water when 
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FIG. 6—ARRANGEMENT OF SMALL END OF CONNECTING ROD 


cross-section is approximately equal to that at the 
root of the threads. By these precautions it is made 
as certain as possible that the connecting-rod bolts 
are uniformly and centrally stressed, thus reducing 


the chances of breakage to a minimum. The crank | 


pins are lubricated by oil coming from the main bear- 
mes through holes drilled in the shaft and crank webs. 
er serving the pins the oil passes down the con- 


the ship is under way, it was particularly desirable 
to evolve a design which would prevent any loss o/ 
oil and at the same time ensure that no water entered 
the bearings. The design adopted is shown in Fig. 7, 
and experience has shown that the combination of 
spray rings and baffles is quite effective. The body 
of the bearing is supported on two spherical pads, 
the idea being to allow the bearing surface to accom: 





half of the bearing is lined with white metal, and is 
lubricated with oil under pressure. The oil enters 
at the middle of the bearing, and passes fromm 
the central groove to each end, whence it is 
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led away through the pipes shown in the drawing. 

Having now dealt with the chief mechanical details 
of the engine, we will turn to the feature which gives 
it its special interest, namely, the oil-operated valve 
gear. The principal advantages of this gear lie in th 
possibility of reducing considerably the dimensions 
of the engine, and also of being able to arrange the 
valves in any desired position. In marine work, in 
which space is always restricted, such advantages are 
of importance. Furthermore, a great number of 
mechanical moving, and therefore wearing, parts can 
be eliminated, with a consequent increase in simplicity 
and reduction in frictional losses. One of the steam 
admission valves, with its operating gear, is illustrated 
in Fig. 8. The valve itself is of the single-seated mush- 


,room type, and is actuated by oil under pressure. 


The forces tending to close the valve are the steam 
pressure on the back of the valve V and the pressure 
of the spring F. The forces tending to open the valve 
are the oil pressure from the pipe O acting on the 
underside of the piston K in the oil cylinder M, and 
steam pressure in the cylinder Z acting on the underside 
of the valve V. The valve only begins to open when the 
compression pressure in the cylinder has reached its 
maximum value, since the oil pressure is not sufficient 
alone to open the valve against the steam pressuro 
on its back. The oil-control valve, which is shown 
in Fig. 9, has therefore, during the normal running 
of the engine, only to operate the closing of the valve V 
when cut-off takes place, as the opening of this latter 
valve on the return stroke of the piston is dgtermined 
by the compression in the cylinder. When the engine 
is starting the compression pressure is too small to 
open the valve against the steam pressure. In order 
that the engine may be capable of starting, it is neces- 
sary to reduce the admission steam pressure until the 
pressure of the oil alone is sufficient to open the admis- 
sion valve. As soon, however, as the engine has 


' made a few revolutions, the steam pressure can be 


raised to full boiler pressure. To cause the valve to 
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return quietly to its seat when closing and to come The toothed wheel, the driving wheel, is keyed | wheel about the centre of the fourth wheel by means 


to rest without shock when opening, the”motion of | firmly to the main shaft and drives the first wheel of | of a rod. 
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FIG. 8-STEAM ADMISSION. VALVE AND OPERATING GEAR 


the piston K, 
one after another a series of holes drilled helically 








shewn in Fig. 8, is arranged to close | the four-wheeled mechanism. 


The total adjustment of the angle of lead 


Admission 
Valve 
4 











FIG. 


The driving mechanism 
also acts on a second wheel which is arranged to 














FIGS. 10 AND 11--OIL STORAGE VESSEL AND OIL DAMPING DEVICE 


through the walls of the cylinder M. The piston 
thus acts as an oil brake, and it brings the valve defi- 
nitely to rest when finally a certain quantity of oil 
is trapped by it in the cylinder. In order to make 
the braking position conform exactly with the closing 
position of the valve, the cylinder M—Fig. 8—can 
be moved axially by means of the screw 8S, the worm 
wheel C and the thread G, thus obtaining very smooth 
motion of the valve. During opening and closing, 
the oil enters at first through the foot valves W, and 
W,, until a sufficient number of the helically arranged 
holes through the piston has been uncovered. 

The operating oil, which is brought to the requisite 
pressure by means of a special auxiliary pump, flows 
first of all into the space A of the valve chest K 
Fig. 9—to which two oil storage vessels—Fig. 10 
are connected in order to prevent the pressure varying 
too much. From the storage space A the oil passes 
into the annular space R, and is from here directed 
alternately into the annular spaces R, and R, accord- 
ing to the position of the control valve. The oil flows 
away from both these spaces over the control valve 
into the spaces R, and R;, which are connected with 
the damping spaces P, and P, respectively. To each 
of the latter spaces an oil damping device, as shown 
in section in Fig. 11, is connected. After the valves 
have completely closed, this device acts as a quick 
brake on the oil columns in the pipes O, and O,, so 
as to prevent liquid hammer. In order to prevent 
the columns being broken during the braking opera- 
tion, an oil make-up valve U is fitted in the valve 
yoke—Fig. 8—and feeds oil at once to the columns 
as soon as any vacuum forms. During the period 
the valve V is opening, when there is pressure under 
the piston K, the make-up oil in the space R can be 
replenished again through the holes L and any surplus 
can reach the drain pipe by the overflow T. 

The operating valve is driven by an excentric 
Fig. 13—and the angle of lead can be adjusted as 


swing about the centre of the first wheel. 


Swan SK. 


9—OIL CONTROL VALVE 


thereby given to the fourth wheel, which is keyed 
to the excentric shaft, amounts to 60 deg. with 
respect to the main shaft. The swinging lever H, 
is brought into its various positions corresponding to 
the desired direction and speed of rotation by means 
of the operating lever G and the servo motor M. 
The quadrant Z,, which is in one with the operating 
lever G, is furnished with teeth that mesh with a 


| toothed wheel Z, which is keyed on the same shaft 


The axis 


of the second wheel is carried in a swinging lever H, 


Steam — 


Supply 















as an excentric X. On the excentric there is pivoted 
a double-armed lever, to which the valve rod H, and 
the return motion rod H, are connected. The control 
valve S, in accordance with its position as determined 
by the operating lever, directs oil under pressure either 
under the servo motor piston K or from there into 
the outlet space, until the return motion has brought 
the control valve back into its central position. In 
this manner the reversing lever H, always takes up 
a definite position corresponding to each position of 
the excentric X as determined by the operating lever. 

In a similar manner to the reversing gear, the main 
steam valve is also opened and closed by the operating 
lever G—Figs. 12 and 13—-of the service gear through 
an oil-operated mechanism with servo motor and 
control valve. As can be seen in Fig. 12, there are 
four members, which adjust the pressure of the steam 
flowing into the engine in accordance with the position 
of the operating lever. The first member directly 
affected by the operating lever by means of the cam C 
is the oil pressure regulator fitted in the casing of the 
service mechanism ; the purpose of the regulator is 
to adjust the pressure of the oil in the pipe L, in 
accordance with the position of the operating lever. 
Corresponding to the tension of the spring as deter- 
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j —Fig. 13—-which can be turned 
required by means of a four-wheeled mechanism. ' central position. The same motion moves the third 
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FIG. 12--ARRANGEMENT OF OIL - PRESSURE VALVE-OPERATING GEAR 





t 15 deg. from its| mined by the cam C, the control valve 8, allows oil 
under pressure to pass from space R, into space 1, or. 
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in the opposite direction, from space I, into space R,, 
thus regulating the oil pressure in the space I, and 
pipe L,. 

The control valve 8, in the steam pressure regulator 
regulates the operating oil for the servo motor of the 
main steam valve in accordance with the hand-regu- 
lated oil pressure and the steam pressure in front of 
the admission valves. The operating forces are, on 
the one hand, on the control valve 8,, the pressure of 
the hand-regulated oil in the pipe L,, and, on the 
other hand, the admission steam pressure in the pipe 
D, by means of the pipe L, on the piston arranged 
under the control valve, and also the pressure of the 
oil from the return pipe L,. The annular space R,, 
connected through the pipe L, with the servo motor, 
is connected with the inlet space R, or with the outlet 
space R,, according as the control valve is below or 
above the central position. 

When the operating lever is in the ** stop ’’ position 
the oil pressure in the pipe L, is adjusted to its lowest 
figure ; the control valve 8, is thus pressed upwards 
by the small spring on which it rests, and the oil can 
consequently flow away from the servo motor through 
the pipe L, into the outlet space R,, so that the stop 
valve is closed. In the end position the servo motor 
spindle forces the control valve 8S, against the oil 
under pressure flowing in from below and thus opens 
the way for the oil from the servo motor of the blow-off 
valve through the pipe L, to the outlet. If there 
is still & certain steam pressure in the pipe D, from 
previous working of the engine, it can escape through 
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FIG. 13—-HAND OPERATING GEAR 


the pipe D, and the release valve into the pipe D, and 
from there to the atmosphere, so that the pressure in 
front of the admission valves is zero. 

As will be seen from what has been said above, the 
engine can only start with low pressure and large 
cut-off. The cam C of the control gear is therefore 
made of such a shape that it only gives a small tension 
to the spring when in the starting position 1, ahead 
or astern. This causes a slight excess pressure in the 
pipe L, and in the space R,, which pressure can 
balance only a low steam pressure on the control 
piston. As soon as the pressure in front of the 
admission valves has reached a higher figure, the 
control valve 8, is raised by the control piston, so that 
the operating oil flows away from the servo motor and 
the stop valve closes again and remains closed until 
the hydraulic return motion mechanism L, RK, has 
established balance. At the same time, in order to 
ensure the engine starting, the four-wheeled mech- 
anism is, in this starting position 1 of the operating 
lever G, set to inaximum cut-off, for running ahead or 
astern as required. In the subsequent positions of 
the operating lever the oil pressure in pipe L, is 
gradually increased and, in conjunction therewith, 
the steam pressure in admission pipe D, is also 
increased, whilst the cut-off is reduced from the 
maximum to the minimum value. 

By the single operating lever of the service mech- 
anisra the main steam valve and the reversing gear 
are adjusted simultaneously by one easy movement, 
whilst in engines as hitherto built the main steam valve 
is opened or closed directly by means of a lever and 
reversing is effected by a hand wheel, thus requiring 
complicated movements and, in the case of large 
engines, very great exertion onthe part of the engi- 
neers in charge. Incorporating two difficult operations 
in one single easy movement, means, of course, quick 
manceuvring, an advantage by no means to be under- 
estimated, especially on board ship. 

The Helvétie was put into commission in the 


| 
middle of September, 1926, and was in regular ser-| brations at St. Etienne on June 12th, though con- 


vice for a month. During the six winter months, 
when the service is greatly reduced, the ship was laid 
up and was put into service again in May last. 








Centenary of the First Railway in 
France. 
H. WARREN, 


On Sunday, June 12th, was celebrated at St. 
Etienne, the centenary of the railway from that town 
to St. Andrézieux, on the Loire. 

Of the French railways it can be said, as of those in 
England, that they owe their origin to the needs of 
the coal-mining industry, The town of St. Etienne, 
now equally celebrated for its manufactures of silks 
and of confitures, was in the beginning of the nineteenth 
century already the centre of an important coal- 
producing industry, remarkable for its seams varying 
in thickness from 30{t. to 70ft., which, running at a 
high angle, have to be worked by a special method in 
horizontal slices. 

The attention of French engineers having been 
directed by de Gallois to the colliery railways in the 
North of England, a concession was obtained by 


By J. G. 


cerned with the centenary of a railway preceding his 
own, were also made the occasion for the unveiling 
of a bust at the Chateaucreux Station of that 
town, where the ceremony was performed by Monsieur 
Tardieu, Minister of Public Works, supported by the 
President and Director-General of the P.L.M. Railway 
Company. 

The bust is in harmony with one’s conception of a 
remarkable man—<scientist, philosopher and = prac- 
tical engineer—-of whom his descendants and country - 
men are justly proud. There is perhaps no contem- 
porary book in England which corresponds in treat- 
ment with his book, “‘ Sur l'Influence des Chemins 
de fer et de I’ Art de les tracer et de les construire.” 

The author could recognise that too much abstract 
science might be a stumbling block to practical 
minds, and that scientific arrogance and over-much 
specialisation were grave dangers, to be avoided. 
Both dogmatist and empiricist, he was not too proud 
to retrace his steps, or, indeed, the line itself from 
St. Etienne to Lyons, after he had taken the opinion 
of Stephenson, Brunel and other English engineers 
on the desirable minimum for curves. 

Seguin published numerous books. Among others, 
one on the teaching of science, in which he wrote : 
“ C’ est en apprenant aux enfants, en 1793, a lire dans 
le Contrat Social, et en leur faisant reciter les Droits 
de T Homme, au lieu de mettre entre leurs mains 





several mineowners and engineers for the construc- 
tion of the railway above mentioned, which was 
opened in May, 1827. Like the Stockton and Dar- 
lington Railway, it was intended only for the trans- 





| line from St. 


port of coal and merchandise, and although de Gallois 
had reported at some length on the chevaux de fer, 
which he had seen at Killingworth, they were not 
employed, evidently because the lay-out of the rail- 
way was unsuitable for their use. “* Si le chemin est 
horizontal,” he wrote, “‘ on se sert de chariots armés 
de machines a vapeur a haute pression.” But the 
Etienne to Andrézieux was far from | 


| 
| 
| 
| 
| 
j 


| 


| satisfying such conditions, for it practically followed | 


| exhibition 








the natural contours of the district, and the motive | 
powers were gravity and horses as the circumstances 
required. The rails—of which an example was on | 
were of the Stephenson-Losh fish-bellied 
type in cast iron, carried in chairs on stone blocks. 

The next step in French railway development was 
the undertaking of a line from St. Etienne to Lyons, 
which should link the Loire, by means of the existing 
line from Andrézieux, with the Rhone, by the pro- 
jected line to Lyon. The traveller to-day follows the 
line as originally traced out, to overcome great 
natural difficulties, by engineers who must have had 
a very limited experience in such work, except from 
their observation in England. It was in this con- 
nection that Mare Seguin established his reputation 
as a railway engineer, and made the remarkable 
experiments with the multitubular boiler which ‘have 
only recently been brought fully to the light.* 
Although it has long been known that Seguin had 
conceived the idea of a multi-fire-tube boiler as early 
as December, 1827, the actual date and the extent of 
his attempts to put the idea into practice had re- 
mained matters for conjecture, particularly in view of 
certain incorrect statements on the question—as, for 
instance, that a locomotive with a multitubular boiler 
had been built by him in 1827,° i.e., two years before 
the actual event. 

It is now definitely established, however, from 
original documents—see Fig. 1—that Seguin had 
pursued the idea experimentally for a year or more 
before the Stephensons undertook the application of 
its principle to the boiler of the Rocket, and it seems 
probable that had they known of the results obtained 
by him in 1828, not only their own experiments with 
the twin flues of the Lancashire Witch, but the Rain- 
hill Trials might have been unnecessary. But St. 
Etienne is a long way from Darlington and New- 
castle-upon-Tyne, even to-day by the grand trains 
rapides of the P.L.M. Railway, the heir of the lines 
from St. Etienne to Andrézieux and to Lyons, and, 
whatever the reason, it appears that the voluminous 
correspondence and records of Seguin which have 
been preserved at his old home at Varagne, near 
Annonay, with enviable appreciation for their value, 
have not yet yielded any evidence of communication 
with George Stephenson on this subject. 

Now the construction of his locomotive was, as 
has been pointed out by Monsieurs Achard and Seguin 
in their paper, obviously a more difficult undertaking 
for Seguin than for the already experienced workshops 
of the Stephensons ; consequently, though his experi- 
ments had been begun some time previously, they 
did not materialise as a complete locomotive till after 
the Rocket had flashed across a stage set for a widely 
advertised sporting event. By the irony of fate, 
Seguin’s work had no such setting, and the world 
generally learnt of, and received, its multitubular 
boiler at the hands of the Stephensons. But Seguin’s 
records are the complete justification for the honours 
claimed by his fellow-countrymen for his prior prac- 
tical work in this direction—in France he is called 
the “‘ Inventor of the Tubular Boiler’’—and the cele- 


1“ Annales des Mines,” 1818. 

2? Paper read before the Newcomen Society, London, April 
20th, 1927, “‘Mare Seguin and the Invention of the Tubular 
Boiler,” by Messieurs F. Achard and L. Seguin. 

3 Catalogue of Exhibits, Conservatoire:des Arts et Métiers, 
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FIG. 1--FACSIMILE OF SEGUIN’S SKETCHES, 1827-8 
lesprit subversif et socialiste si difficile maintenant 
a comprimer et 4 faire rentrer dans les bornes de la 
justice et de l’equité.”” He was in correspondence 
with the greatest English scientists of his day, and 
among the letters preserved at Varagne are many from 
W..R. Grove, Q.C., F.R.S., whose important book on 
the “‘ Correlation of Physical Forces *’ was published 
in 1846.4 Thanks to his efforts, a French transla- 
tion of his book was published in 1867, with “* Re- 
flexions et Annotations,” by Seguin, who had been 
delighted to find that Grove’s theories on heat and 
work, then almost revolutionary, coincided with 
theories which had been stated some years previously 
by himself, who had imbibed them from his teache: 
and uncle, Montgolfier. Their first correspondence 
led to a visit from Grove and his family, who stayed 
for a month at Varagne. 

The philosophy which he deduced from his own 
studies in physical science had led Seguin to the 
same conclusion as Grove—‘ La causation est la 
volonté, la creation est l’'acte de Dieu ’’—a conclusion 
which is being approached again to-day by physicist 
philosophy after its wanderings in the wilderness of 
materialism.* 

Not only in his previously expressed theories on 
the relation between heat and work was Seguin— 
Fig. 2—in advance of his time, but as a practical 
engineer he led the way in the building of iron suspen- 
sion bridges; he foresaw the probability of asphalt 
roads for use by locomotive engines, and, in a 
“* Memoire sur l’Aviation,” in which he had no doubt 
a natural interest, owing to his relationship with the 
brothers Montgolfier, he saw in 1866 that the future 
of aerial navigation must be with the heavier-than- 
air machine rather than with the balloon. Such was 
the man whom St. Etienne delighted to honour, and 

4 Afterwards Sir W. R. Grove (1811-1896) (Q.C., 1853), 
judge and scientist, inventor of the Grove battery, &c. 

5 C*., eg. “ Religion in the Making,” A. N. Whitehead, 





Paris, and various French writers. 





D.Se., F.R.S. (Cambridge, 1927). 
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whose memory deserves perhaps more notice than it 
has received from Englishmen. 

To such who were present at the ceremony, it 
was gratifying to find that the name of Stephenson 
is still one to conjure with, and to see in a conspicuous 
place, altered in some detail, but much in its original 
‘state so far as general appearance could show, a 
Stephenson long boiler engine of the type 2-2-2, 
sent to France in 1846, of which no single example 
has been preserved in the country of its origin. The 
celebrations also included very properly an historical 
exhibition arranged by Monsieur Ferdinand Achard, 
whose knowledge of French locomotive history is 
unique, and the more remarkable in a country where 
there is no such “cult” of railways, and all that 
concerns them, as there is in England. Yet there can 
be few countries to-day where the student of locomo- 
tive development can get such a panoramic view from 
examples still at work, and the interest of the living 
collection is enhanced by the addition of German and 
American locomotives since the war. 

The historical exhibition at St. Etienne included 
the model of Seguin’s first locomotive, of which there 
is a replica at the Science Museum, South Kensington. 
One of his later locomotives is shown in the contem- 
porary print by Engelmann, and in the replica of a 
wallpaper—Fig. 2—-which had been preserved until 
lately in a house in the district, showing scenes on the 
Lyons-St. Etienne Railway. In this locomotive 
Seguin retained the cylinder arrangement introduced 
with the first English engine imported, which, it is 
now definitely established, had actually worked pre- 
viously on the Stockton and Darlington Railway ; 
but the boiler is fitted with a separate fire-box at the 
back end, on the lines of the Rocket. 

The next type of locomotive employed in France 
was of Stephenson’s “* Planet *’ design, on the railways 
of the- Loire, Andrézieux to Roanne, 1833, as shown 
by an original drawing. Of other drawings, one of 
the most interesting, found among the records of the 
P.L.M. Company, shows a locomotive described as of 
the ** Anglo-American” type, built by Hick of Bolton. 
This engine was, in fact, of Norris’ design, with single 
driving wheels and a leading bogie, which had 
suddenly acquired a European reputation as the most 
suitable type for working heavy gradients, and was 
obtained, in consequence, for the Rue-de-Gier section 
of the St. Etienne Railway. In England also, Captain 
Moorsom, R.N., after a visit to America, had recom- 
mended the use of such locomotives for working the 
exceptionally severe Lickey incline of 1 in 37 on the 
Birmingham and Gloucester Railway. There they 
had a much advertised and apparently successful, but 
actually brief career in their original state, being 
shortly converted to tank engines, presumably in 
order to increase their adhesive weight.® 

Monsieur Achard remarks, in his catalogue of the 
exhibits, that the reputation of such engines was 
*“not well founded,” and it has often been suggested 
by English writers that Moorsom was compelled to 
buy them because English builders had refused to 
supply locomotives to work such an incline as the 
Lickey, considering that it could not be worked by 
locomotives at all. But Moorsom himself wrote in 
1839 that “the question of making locomotive engines 






















































by many years Sturrock’s work in England on the | perhaps in these days, the noise of our modern civilisa- 


Great Northern Railway. 


rear-driver types. 


returned to 
locomotive La France supplied in 1903 to the Great 
Western Railway by the Société Alsacienne de Con- 
structions Mecaniques ; 
England in the four-cylinder locomotives on the Great 





FIG. 3—MARC SEGUIN 


Western Railway, which were derived in the first 
instance from La France. 

Monsieur Achard remarks that the locomotives 
constructed after 1865 generally do not present the 
same historical interest ; but examples are given in 
the exhibition up to the latest types. Most of these 
can, however, be studied in actual operation during 
a journey from Boulogne to St. Etienne, as already 
mentioned. It was interesting, for instance, to find on 
the journey to Paris that the train was hauled by a 
four-cylinder “* Atlantic "’ of the *‘ La France” type. 
Comparing the much larger “ Pacifics,’ by which 
most of the heavy express work in France is now per- 












































FIG. 2 


of the kind (sic) which led to the order [to Norris of 
Philadelphia} discussed with two makers of 
celebrity in this country in the first instance, and it 
was not until they had declined to undertake an order 
that a negotiation was set on foot with an American 
engineer.’ This appears to put a different com- 
plexion on the whole affair and to justify the refusal 
of the English builders to supply a type which was 
obviously less suitable than others they had actually 
built. 

The next remarkable drawing in the exhibition at 
St. Etienne shews the locomotive with steam tender 
designed by Verpilleux in 1844, and actually employed 
on the Lyons-St. Etienne Railway, thus anticipating 


was 


' © Report to Brunel dated October 20th, G.W.R. 


Records, Paddington. 
? Railway Times, August 3rd, 1839, page 593. 


1843, 





REPRODUCTION OF AN OLD PRINT SHOWING THE LYONS ST. ETIENNE RAILWAY 


formed, and particularly the “* Nord” type with its 
short barrel and long, narrow fire-box, with the P.L.M. 
type with long barrel and short, wide fire-box, 
one reflected that boiler proportions appear to be 
to-day, as they were with Gooch and Stephenson 
largely a matter of opinion. The whole journey might 
well be considered, so far as the writer is concerned, 
as part of a centenary celebration, which he will 
always remember, not only for its historical and 


technical interest, but for the great courtesy received | 


from railway companies and individuals alike. Not 
the least of these courtesies was the pleasure of a 


day and night spent at Varagne, in the beautiful | 
| to be seen on the left, was put into operation in 1920, 


vatory and workrooms have been preserved much as | 


country home of Mare Seguin, where library, obser- 


they must have been in his lifetime, and during the | 
visit of Grove, and where, still more remarkable 


Many of the succeeding 
contemporary drawings and prints show the influence | 
of early English designs on French practice, par- 
ticularly of Stephenson’s long boiler and Crampton’s | 
The influence of the latter survives 
to-day in the position of the outside cylinders of 
many modern French types, and, by a curious irony, 
England with the de Glehn compound 


it appears to-day alone in | 


tion has hardly penetrated. One wondered what 
| Seguin’s philosophic mind would have thought of 
|some of the logical, but certainly least desirable 
| results, of his own personal efforts to improve the 
| world’s means of transport. 








, 


Institution of Electrical Engineers 
Summer Meeting. 
| No. IT. (Conclusion). * 


On Wednesday morning, June 15th, a visit was 
paid to the North Tees power station of the New- 
| castle-upon-Tyne Electric Supply Company, Ltd., 
and associated companies, which supply an area of 
1600 square miles. There are now thirty-four stations 
working in parallel, with a yearly output of approxi- 
mately one thousand million units. Twenty stations 
| are owned or operated by the company, and the yearly 
output from these stations is approximately nine 
| hundred million units; two hundred million of these 
| units are generated by means of waste heat. The 
| demand on the company’s system is 175,000 kilowatts. 


j TasLe I.—-Equipment of the North Tce: “* B” Station 
Turbo-alternators. 
| 
C. A. Parsons | Metropolitan 


Vickers Elec 
trical Co., Ltd. 


and Co., Ltd, 


Number installed Two One 
| Output of each set 
Maximum continuous rating 
at 0-75 lagging power 
| factor, kW i ae 25,000 20,000 
Economical rating, kW 20,000 16,000 
| _—— a ob eee ls 11,500 11,500 
| Periodicity, cycles per second 40 th 
| Revolutions per minute .. ‘ 2,400 2,400 
Type of turbine Two-cylinder Two-cylinder 
Rateau with 


reaction type 
| one Curtis whee! 
Normal pressure at turbine stop 
valve, Ib. per sq. in. above 
atmosphere 
Normal tem 
at stop vaive oe 
Maximum temperature of steam 
at stop valve so fe 
Normal vacuum in condenser 
(30 deg. bar.), in... 
Number of stages — 
High-pressure 
Low -pressure > 
Points at which steam is bled 
for feed heating, absolut« 
pressure, lb. per sq. in. 
Feed water heated to 
Number of alternators per set 
Type of exciter. . _ 


° es . 450 450 
erature of steam 
700 deg. Fah. 650 deg. Fah. 


750 deg. Fah. 750 deg. Fah. 


29 29} 


6 
lo 


17 
8 


85, 36, 12 ’ oO, 17. 5 
300 deg. Fah. 300 deg. Fah. 
, ” 


Direct-coupled Overhung with 
with outboard radial com- 


bearing mutator 
Excitation voltage ; 220 210 
Number of main bearings 6 8 


Partially by 


Independent 
fans on rotor, 


motor-driven 


Ventilation 





fan. Closed | partially by in- 

circuit air dependent 
coolers motor-driven 
fans. Closed 

circuit air 

e coolers 
Type of external reactance None Oil-cooled 
Boilers. 


Babcock and Wilcox, Ltd. 
Vater-tube 
Eight 
12,028 sq. feet 
2,309 aq. feet 
17,000 sq. feet 
324 sq. feet 


Maker =. 

Type of boilers 

Number installed ° 
Heating surface of boiler 
Heating surface of superheater 
Heating surface of air heater 
Grate area .* 





| Water economisers None 

| Type of stoker .. Forced draught compartment 
| type 

| Normal working steam pressure 

| «#t superheater outlet, lb. per 

| 475 


sq. in. above atmosphere 
Normal working steam tem 

perature at superheater outlet 
Normal evaporation per hour 

per boiler cyte 68. we 
| Continuous overload capacity 
| Air pressure in F.D. air duct 
| when boiler is steaming at 
normal evaporation o- 
| 
| 


700 deg. Fah. 


75,000 Ib. 


25 per cent. 


2in, of water 
| Mechanical draught 


Forced and induced draught Davidson's Sirocco, driven by 


fans common motor ; separate set 
for each boiler 
| Number - ee. ee Fight 
| Power required per fan at 
; 74 kW 


normal evaporation 


| The route length of cables laid and lines erected is 

1550 miles and there are 626 sub-stations. Over 
| 100,000 consumers are supplied directly from the 
system and through bulk supplies, the number of 
| consumers directly connected exceeding 60,000. 





| The North Tees power station, about which a good 
| deal has already beeii written, is situated at Haverton 
| Hill, in the county of Durham, on the north bank of 


the river Tées, opposite to the town of Middlesbrough. 
Tlie area of the site is 56 acres with a river frontage 
of riéarly half a mile. Astle illustration Fig. 8 shows, 
and as many of our readers are no doubt aware, the 
station is built in two sections. The ‘‘A”’ station, 


* No.‘L. appeared June 17th. 
+ See Tae Enorveer, June 13th, 1924. 
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whilst the first part of the “* B ”’ station, to be seen on 
the right, was set to work in 1923, the remainder now 
being on the point of completion. In the “A” 
station there are two 20,C00-kilowatt turbo-generator 
sets built by the Metropolitan-Vickers Electrical 
Company, each machine consisting of a high and low- 
pressure turbine and two 10,000-kilowatt, 11,000-volt 
alternators in tandem running at a speed of 2400 
revolutions per minute. The turbines are of the single- 
flow type in opposition, and the last stages of the low- 
pressure turbines are designed the multiple 
exhaust principle. Normally the two generators are 
operated as one unit, but either generator can be 


on 


tured by Gwynnes Engineering Company, Ltd. 
Details of the condensing plant and feed pumps are 
given in Table IT. 

The main ironclad Reyrolle switchgear operates 
at 11,000 volts. The bus-bars are in duplicate and 
a very complete interlocking arrangement ensures 
that all movements are carried out in the correct 
sequence. As the supply pressure in the area in 
which the station situated is 11,000 volts, the 
generators feed straight into the mains, but -two 
step-up sub-stations on the site raise the pressure 
to 20,000 for providing a supply to distant con- 
and to 66,000 volts for linking up with 


1s 


summers 














FIG. 8 THE NORTH TEES ELECTRIC POWER STATIONS 


used separately. In the boiler-house of the “A 
station there ten Babcock and Wilcox boilers, 
each having a capacity of 42,000 lb. per hour and 
designed for a steam pressure of 475 lb. per square 
The temperature of the steam is 700 deg. 
The five boilers on the side of the boiler-house 
to the turbines fitted with re-heaters, 
which raise the temperature of the steam during its 
passage from the high-pressure to the low-pressure 
turbine of each machine to 520 deg. Fah. In place 
of economisers air heaters are used and the tempera- 
ture of the air supplied to the grates is about 400 deg. 
Fah. All the boilers discharge into one chimney, 
16ft. in diameter and 180ft. high, with a common fan 
equipment. Five of the boilers can, if necessary, be 
worked with oil fuel. The feed water is heated first 
by steam drawn at two stages from the low-pressure 
turbines and then by steam taken from the high- 
pressure turbine exhaust, its final temperature being 
300 deg. Fah. 

The “B” station, with which have not 
previously dealt, contains a 20,000-kilowatt, turbo- 
generator manufactured by the Metropolitan-Vickers 
Electrical Company and two 25,000-kilowatt Parsons’ 
sets of the usual reaction type, with a high and low- 
pressure turbine and a single altrenator. The low- 
pressure cylinder is of the double-flow pattern with 


are 


inch. 
Fah. 


nearest are 


we 


Tasie If Condensing Plant in “ B™ Station. 


Maker 6 , .. C. A. Parsons 
and Co., Ltd. 


Metropolitan- 
Vickers Elec- 
trical Co., Ltd. 
Horizontal Le Blanc rotary 
water extrac- 
tion pump and 
air ejector 
Direct -coupled 


Type of air pump 


Method of drive Direct -coupled 


motor 400 B.H.P 
motor, also 
driving ven 
tilation fans 

Number of condenser sheels 

per set 2 l 
Cooling surface per set, sq. ft. 19,000 25,000 
Quantity of cooling water, 

gallons per minute 21,000 26,000 


External diameter of tubes, in. I 1 
Circulating water pumps and 
screens ; ; ..| Extension to 
pump house of 
“A” station 
Condensate system 
Type od 
Boiler feed pumps 
Type and number 


Closed feed system 


Three electrically driven and 
Weir steam-driven 
375,000 


Capacity per pump, Ib. /hr. 


twin condensers. In the case of these machines, 
which are shown in Fig. 10, the steam entering the 
low-pressure turbines is not re-heated. The main 
technical particulars of the generating units and 
boiler plant are given in Table I. 

A view of the boiler-house is given in Fig. 9. Coal 
is delivered into the bunkers over the boilers by means 
of a belt conveyor made by Fraser and Chalmers, 
Ltd.. whilst the ashes are removed by water trough 
scraper type ash conveyors supplied by the Under- 
feed Stoker Company, Ltd. The capacity of the coal 
conveyor is 300 tons per hour. The circulating water 
pumping plant, which is common to both stations, 
consists of four vertical centrifugal pumps manufac- 





on Tyne. 
of the 
to the 
trench 
below 


the company’s power stations the river 
In Middlesbrough and other districts south 
river Tees the cable network connected 
station by twenty cables laid in a 
dredged in the river bed at a depth of 30ft. 
low water. 

After the 
provided by the company, and in the afternoon the 
main party proceeded to Durham, where it visited 
the cathedral, the old monastery with its fourteenth 
century kitchen, and the library. By the kindness of 
the Dean, the Right Rev. Bishop Welldon, tea was 
provided in the Deanery. A subsidiary party, limited 


Is 


some 


station had been inspected luncheon was 


| where a good deal of work was in progress. Steam 
and electric windlasses, winches, pumps, capstans, 
cranes, steam steering gears, heaters, condensing 
plant, projectors, generating plant, &c., for every 
class of vessel have long been among the products of 
this firm, which also specialises in the manufacture 
of colliery power plant and plant for power stations, 
&c. Some important contracts for marine auxiliaries 
have recently beén secured. and many orders are 
in hand for the ‘‘ Woodeson”’ water-tube boiler fitted 
with the firm’s equipment for burning pulverised coal, 
including two boilers for the Houghton Main Collieries, 
one for the Londonderry Colliery, two for Pearce 
and Partners’ Thorne Collieries, and two for the 
Luton Corporation electricity works. .The steam- 
raising plant at the company’s own works consists of 
a boiler of this type with a coal pulverising equip- 
ment, which aroused considerable interest. For con- 
siderable periods the plant has been run with coal 
containing 15 per cent. of moisture, and during the 
coal strike it was operated with any class of coal that 
could be obtained. Even when pulverising this wet 
coal the plant does not take more than 14 to 15 
units per ton of coal pulverised. By means of this 
pulveriser, which is shown in Fig. 11, it is said to be 
possible to burn the cheapest and lowest grades of 
coal, containing in some cases as much as 30 per cent. 
of ash. With pulverisers, economisers and air heaters 
efficiencies up to 90 per cent. are claimed to be 
possible. Particular attention is drawn to the fact 
that in the pulveriser there is only a single disc 
carrying beaters, and that on opening a door it can 
be taken out and replaced within a quarter of an 
hour. A separator is incorporated in the machine, and 
the fineness of the pulverised coal may be regulated 
as required. The fan for the primary air, which is an 
integral part of the machine, draws the fine coal from 
the separator and discharges the coal and primary air 
direct to the burners. Provided that hot air is 
available, no dryer is necessary. . Moreover, any 


tramp iron that will pass through a Ijin. mesh 
will do no harm, and a magnetic separator is 
unnecessary. The external diameter of the main 
tubes is 3in., and as the tubes are placed prac- 


tically vertical, in the event of there being any ten 
dency for deposits to be carried over with the gases 
they do not adhere to the tubes, but fall to the bottom 
of the ash hopper, where they are removed by an 
electrically controlled ash-handling plant. It is said 
to be possible to maintain a very high percentage of 
CO, without fear of slagging. The depth of the com- 
bustion chamber is 27ft. The pulverised fuel burners 
are fitted in the front wall and the fuel, together with 
the correct amount of air for combustion, is projected 
in a downward path and is properly burnt. At 
the bottom of the combustion chamber an air heater 





FIG. 9—INTERIOR OF BOILER HOUSE IN “B” 
to one hundred members, visited the pithead of the 
Blackhall Collieries of Horden Collieries, Ltd., tea 
being provided at the colliery offices by invitation of 
the company. To meet the wishes expressed by 
visitors at previous meetings, no formal plans were 
made for the evening. 

On the morning of Thursday, June 16th, two alter- 
native Visits were arranged, one to the Elswick Works 
of Sir W. G. Armstrong, Whitworth and Co., Ltd., 
and the other to the Ford Potteries of C. T. Maling 
and Co., Ltd. In the afternoon the Potteries again 
appeared on the programme, but there were also 
several alternative visits, namely, to the Wallsend 
shipyard of Swan, Hunter and Wigham Richardson, 
the works of Clarke, Chapman and Co., Ltd., and the 
new library of the Armstrong College. In company 
with a section of the Institution’s members we 
visited the works of Clarke, Chapman and Co., Ltd., 


SECTION OF 





THE NORTH TEES POWER STATION 


is fitted, and the heated air is used for drying coals that 
contain more than 5 per cent. of moisture. At the 
same time this arrangement has the effect of cooling 
the bottom of the combustion chamber, thus prevent- 
ing fusion of the ash. An induced draught fan 
fitted at the back of the boiler near the chimney base 
The boiler is equipped with all the usual instruments, 
including a CO, indicator and recorder, a steam flow 
meter, water meter and draught gauges, &c. In the 
case of this works boiler the back nest of tubes is used 
as an economiser. The results of a test carried out on 
the works boiler on June 16th, 1926, are given in the 
table on page 682. 

The firm has recently introduced 
header type boiler with a double flow circulation, 
which provides a definite supply of water to the lower 
row of tubes. A large proportion of the deposit is pre- 
cipitated in parts of the boiler more remote from the 


18 


a horizontal 

































































682 


THE ENGINEER 








JuNE 24, 1927 








with the result that the bottom tubes have a 
relatively long life. Three boilers of this type, each 
having a heating surface of 12,000 square feet, are 
at present on order for the Greenwich power station 
of the London County Council. 

On Thursday evening a dance was held at the Old 
Assembly Rooms, Westgate-road, when the members 
were received by Sir Theodore Morrison and Lady 
Morrison, supported by the Council of the Armstrong 
College. 

What electricity can do in the way of saving time 
and labour in iron and steel works was admirably 


fire, 


charger places them in the pits and subsequently 
transfers them to a tilting chair at the slabbing mill, 
when the ingots are then delivered by rollers to the 
40in. slabbing mill, which is driven by a reversing 
motor with a maximum output of 14,000 B.H.P. at 
a speed of from 50 to 120 r.p.m. The slabs produced 
are cut by steam-hydraulic shears and then charged 
into six waste heat furnaces to be reheated for either 
of the two plate mills. The large plate mill comprises 
two stands having rolls 9ft. 6in. long by 42in. in 
diameter, and it is suitable for rolling plates up to 
9ft. wide by }in. to 2in. thick, and it is driven by a 





FIG. 10--TURBINE ROOM IN “B” 


demonstrated at the Consett Iron Company's works, 
which were visited on the morning of Friday, June 
l7th. Some time ago the site of the original mills 
was entirely cleared and new buildings were erected. 
Modern electrically-operated plant was installed, the 
electrical installation being typical of many similar 
installations for which the English Electric Company 
has been responsible. The works comprise blast- 
furnaces, a steel melting shop, rolling mills for plates 
and sections, engineering shops, test house, &c. 
There are eight blast-furnaces, seven of which are 


Test Figures of Wcodescn Beiler. 


4 hours 

5200 sq. ft. 
Powdered fuel 
10,670 B.Th.U 
201 Ib. 


Duration 

H.8. of boiler 

Method of firing. . ee 

Calorific value of fuel as fired . . 

Steam pressure by gauge 

Temperature, deg. Fah., saturated steam 
at above pressure 

Final tenuperature of superheated steam 

Degrees of superheat 

Temperature of gases leaving economiser r 

Temperature of feed water to economiser 

Factor of evaporation over plant 

Total amount of water evaporated, actual 


388 deg. Fah. 
517 deg. Fah. 
129 deg. Fah. 
380 deg. Fah. 
112 deg. Fah. 


1-23 
I 23, 341 Ib. 


Water evaporated per hour, actual 30,835 Ib. 
Total amount of fuel burnt during test. 16,380 Ib. 
Fuel burnt per hour . . 4,095 Ib. 
Amount of water, actual, evaporated per 

Ib. of fuel . 7-53 Ib. 
Amount of water, from and at 212 deg. , 

evaporated per Ib. of fuel oe 9-27 Ib. 
Draught of economiser outlet +27 w.g. 


Average percentages of CO, in flue gases 16 per cent 


Efficiency of boiler, superheater and 


economiser 84 per cent. 


55it. high with a L0ft. hearth, whilst the remaining 
furnace is 75ft. high and has a 12ft. 6in. hearth. A 
74-ton E.O.T. magnet crane loads pig combs from the 
pig beds into bogies for conveyance to the pig 
breakers. In the melting shop, which is 884ft. long, 
the stock bay is served by three 14-ton E.O.T. 
magnet cranes, which load pig iron from the pig 
breaker into charging boxes and lift them four at a 
time in trays on to the charging platform. Into the 
same bay scrap from the mills is brought in charging 
boxes and is similarly handled. There are six 75-ton 
acid open-hearth furnaces and three 65-ton basic 
furnaces served by three 3-ton E.O.T. furnace chargers 
in the charging bay and by three 100-ton E.O.T. 
ladje cranes in the tapping bay. The furnaces can be 
fired with producer gas or coke oven gas, each furnace 
having a ‘“ Woodeson ” waste heat boiler and induced 
draught fan. The gas producers, which are of the 
static water-bottom type with motor-driven ‘*Chap- 
man’ agitators, are arranged in two batteries, each 
composed of nine producers, at the back of the stock- 
yard bay, and they are served by an inclined railway, 
which delivers the coal into overhead bunkers. All 
the ingots are cast on cars and are taken to the 
stripper houses at the soaking pits of the plate mills 
and angle mills. 

For heating ingots up to 10 tons for the plate mills 
there are five soaking pits arranged for producer gas or 
coke oven gas firing. An E.O.T. stripper at one end of 
the building strips the moulds from the ingots as they 
are received from the melting shop, and an E.O.T. 
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motor which is a duplicate of that which drives the 
slabbing mill. The plates pass through a hot straight- 
ening machine to the cooling banks, which are 
equipped with turn-over gear. From this bank they 
pass through cross-cut shears, then on to a cold bank, 
from which some of them are delivered to a side-cut 
shears served by an “Ennis” plate manipulating 
table, and the remainder to a side-cut shears with a 
“Castor” bed. From each of the side-cut shears 
the finished plates are delivered on to a turntable 
with live roller gear for turning the plates length- 
wise in the loading bay. The light plate mill is 


10%ox 
Oirect 
Feed Pumps 


“Tue Encincen” 


FIG. 11—WOODESON BOILER ARRANGED 


of the three-high ‘‘ Louth” type with rolls 6ft. 6in. 
long, designed to roll plates from }in. thick to jin. 
thick and up to 6ft. wide, and it is driven at 
a speed of 52} r.p.m. through reduction gear in the 
pinion housing by an induction motor with a 
maximum output of 5000 B.H.P. at a speed of 240 
r.p.m. In the runout from this mill there is a pair of 
chequer rolls driven by a 1500 B.H.P. motor. The 
cooling banks and shears for this mill are similar to 
the equipment at the 9ft. 6in. mill, except for the fact 
that there is no ‘‘ Ennis ’’ table at the side-cut shears 
and all the shears are electrically driven. Throughout 


the plate mills the manipulators screw-down gear, 
roll racks, skids, &c., are all electrically driven and 
controlled by automatic contactor controllers. The 
loading bay for the plate mills is 620ft. long and is 
served by three 10-ton E,.O.T. magnet cranes of 100ft. 
span. 

For the angle mills there are four soaking pits and 
the ingots are stripped and charged into the pits 
by E.O.T. cranes. The ingots, which weigh up to 
4} tons, are delivered by a tilting chariot on to the 
36in. cogging mill and cogged down to blooms for 
either 22in. or 32in. roughing and finishing mills. 
For reheating the blooms as required there is a bloom 
reheating furnace which is fired with coke oven or 
producer gas. All these angle plate mills are steam 
driven, and the material from them is loaded from the 
cooling bank by 7}-ton E.O.T. magnet cranes or it 
is transferred into an adjacent stockyard and finishing 
bay which is also served by 7}-ton E.O.T. cranes. 
All the mill auxiliaries are electrically driven. For 
producing small sections and guide material there is a 
small bar mill, comprising a 1l6in. roughing mill 
driven by a 250 B.H.P. direct-current motor running 
at from 60 to 120 r.p.m. in tandem with a 12in. 
finishing mill driven by a 500 H.P. direct-current 
motor running at 60 to 300 r.p.m., the billets from 
these mills being heated in a continuous-push furnace 
fired with coke oven or producer gas. 

At the blast-furnace generating station, power is 
generated from surplus gas from the blast-furnaces 
and is supplemented by coke oven gas burned under 
the boilers. The station—see Fig. 14, page 686 
contains two 3000-kilowatt turbo-generators con 
sisting of Belliss turbines and English Electric 
alternators, running at a speed of 2400 f.p.m. 
and generating three-phase 40-cyclé current at 
3000/3300 volts at 0-7 power factor. The station runs 
in parallel with the Cleveland and Durham County 
Electric Power Supply Company's system, with which 
it is connected through three 1600 kVA, 3000/20,000- 
volt transformers. The switchgear is on an upper floor, 
on which there are also two English Electric 1500- 
kilowatt rotary converters—-illustrated in Fig. 15 
which supply current at a pressure of 500 volts to 
a three-wire system. The general direct-current dis- 
tribution system throughout the works is supple- 
mented by a 1000-kilowatt English Electric geared 
turbo-generator set in the turbo-blower house andl 
by a 1500-kilowatt rotary converter in the plate mill 
sub-station, which also contains the fly-wheel 
equaliser sets to be seen in Fig. 16 on page 686. This 
rotary converter is shunt wound, whilst the other two 
converters are compounded. There is also a 750- 
kilowatt rotary converter in the blast-furnace sub- 
station connecting the works sub-station direct- 
current system with the company’s 50-cycle, 5000-volt 
three-phase colliery system. Alternating 3000-volt 
current is transmitted to the plate mill sub-station 
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FOR FIRING WITH POWDERED FUEL 


for the principal plate mill units. The connection 
with the supply company’s 20,000-volt system is made 
in a transformer station about 200 yards distant from 
the power station, the switchgear being operated on 
the remote control system from this station. 

The 40in. slabbing mill and the 42in. plate mill are 
both reversing two-high mills and are driven by 
reversing motors which take their power from two 
fly-wheel equaliser sets, illustrated in Fig. 16 on page 
686, where the large plate mill motor is to be seen in 
the distance. In the same illustration the incoming 
3000-volt switchgear is to be seen on the platform on 
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the right, whilst below this platform the direct- 
current distribution board is shown. On the left 
are the two fly-wheel sets erected in line and coupled 
together by means of a flexible coupling. The two 
exciter sets are to be seen below the switchboard 
gallery, whilst in the foreground there is a view 
of the slip regulators, which maintain the_ input 
to the motors of the fly-wheel sets approxi- 
mately constant by varying the speed, A small motor 
generator barring set is placed in the centre of the 
fly-wheel sets. 

Duplicate reversing motors of the double-armature 
type, as shown in Figs. 18 and 19 on page 686, are 
employed for driving the slabbing mill and large plate 
mill, each machine being designed for a peak load of 
14,000 H.P. at a speed of 50 r.p.m. and for a speed 
range of 0/50 r.p.m. at constant torque and from 


50/100 r.p.m. at approximately constant horse- 
power. The weight of each complete motor is 180 
tons. The direct-current supply of each of the 


reversing motors is obtained from an equalising set 
consisting of a three-phase 2500 H.P. motor driving 
two variable-voltage generators with a 48-ton built-up 
cast steel fly-wheel between them. Like the motors, 
the fly-wheel sets are duplicates of one another and, 
as already stated, they are arranged in line so that 
they can be coupled together for greater equalisation 
of the load, the coupling between the two machines 
being of a flexible type made by the Wellman Bibby 
Company and designed to transmit momentary peak 
loads up to approximately 14,000 H.P. The fly-wheel 
in the centre has its shaft extended in both directions 
and is fitted with solid couplings to which the arma- 
tures of the generators are rigidly bolted. An outer 
bearing supports the outer end of the armature and 
the driving motor rotor is rigidly coupled to the 
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FIG. 12—COOLING BANKS 


armature of the generator with an outboard bearing 
for the slip ring end. The fly-wheel bearings are 
lubricated with oil under a pressure of 150 Ib. per 
square inch. Oil pumps belted to the fly-wheel shaft 
are used while the set is running, whilst motor-driven 
pumps are employed during the starting and shutting- 
down periods, and they also serve as a standby in 
the event of an accident to any of the belt-driven 
pumps. 

The motor driving each of the fly-wheel sets is a 
three-phase induction machine wound for a pressure 
of 3000/3300 volts and a periodicity of 40 cycles, and 
it drives the set at a synchronous speed of 60@ r.p.m. 
The working speed range is between 590 and 470 
r.p.m. and the generators, which are connected in 
series, supply the mill motors. In order to ensure 
quiet running, the fly-wheels are entirely encased in 
sheet steel covers and a hand-operated band brake 
is used for bringing the fly-wheels to rest. The control 
of the direction and speed of the reversing motors is 
brought about by the control of the fields of the 
exciter machines which provide power for the fields of 
the mill motors and the generators supplying them 
with power. Each of the exciter sets consist of five 
machines. The large machine in the centre to be seen 
under the switchboard in Fig. 16 on page 686 is the 
synchronous driving motor. The complete exciter 
set consists of a bucking exciter for the mill motor 
field, the main exciter for the mill motor field, and the 
excitation of the other synchronous machines, the 
synchronous driving motor, giving power factor correc- 
tion, exciter for the fields of the variable-voltage 
generators and exciter for the synchronous motor. 
In the event of the bucking exciter failing whilst in 
operation, the field of the mill motor is automatically 
brought back to the full strength, thus preventing the 
machine attaining an excessive speed, and if the main 
mill motor exciter fails, it automatically takes the 
field off the exciter of the variable-voltage generator, 
thus bringing everything to rest. Similarly any 





| failure 





of the variable-voltage generator 


motor approximately to unity. Each machine can 
provide approximately 800 wattless kVA, or a total 
of 1600 volts. 

The older method of using quick excitation resist- 
ances for reducing the time constant of the mill 
motors and variable voltage generators, so as to 
ensure rapid acceleration, has been discarded in 
favour of special compound windings on the exciters 
in accordance with the English Electric Company’s 
patented designs, and these windings offer the advan- 
tage that the loss of energy in the quick excitation 
resistances is avoided, with the result that the size 
of the motor driving the exciter set is reduced by 
about one-half and in the present instance only 110 
horse-power is required. 

Limitations of space will not allow us to deal in 
detail with the switchgear, but it may be mentioned 
that the direct-current board below the gallery shown 
in Fig. 16 on page 686 supplies the small motors, 
which drive pumps, fans, &c. Following the latest 
English Electric practice, the main controllers for 
the reversing motors, which work by regulating the 
exciter fields, are removed from the control platforms 
in the mill and are placed in the fly-house near the 
exciter sets. The only connection between the control 
lever on the mill platform and the controller itself 
is a single play-pipe filled with alcohol and water 
solution. This pipe terminates at a diaphragm 
mounted in the pedestal of the control lever at one 


FIG. 183—-GENERAL VIEW 


end and in a similar diaphragm attached to a rocking 
valve lever at the controller end. A movement of 
the control lever displaces the diaphragm from the 
central neutral position and an entirely synchronous 
movement takes place on the diaphragm at the con- 
troller. Any movement of this nature opens a valve 
which admits oil under pressure to an operating servo- 
motor, which, in turn, gives a setting of the con- 
troller arm corresponding to the position of the control 
lever. In order to provide a damping action and at 
the same time a reserve of power for bringing the 
controller to the off position in the event of the oil 
supply failing, the oil under pressure passes through 
an air vessel on its way to the servo-motor. The 
supply of oil for the oil pump is taken from a tank, 
and after circulating through the servo-motor the 
oil returns to this tank. Under normal working con- 
ditions the oil pump is driven by a belt from the fly- 
wheel set, but a motor-driven pump serves as a 
stand-by. By making use of oil under pressure for 
operating the controller, the mill driver is relieved of 
much physical effort. The operating lever mentioned 
is mounted on the control platform to be seen in Fig. 17 
on page 686, and to the right of this lever there is an 
instrument desk. When working the control lever 
the mill driver stands adjacent to the desk and the 
instruments indicate how much current is flowing 
into the mill motor, the speed of the motor, and the 
speed of the fly-wheel set. A red lamp also lights if 
the speed of the fly-wheel set has been reduced below the 
lower working limit, whilst stop and start push buttons 
enable the driver to close a relay circuit, which opens 
or closes the field of the main exciter, so that the plant 
can be put into commission or stopped at will. The 
various master controllers to be seen in the back- 
ground of Fig. 17 operate contactor gear, which con- 


exciter 
merely has the effect of bringing the mill motor to 
rest, as it takes all field current off the generators. 
Synchronous motors for driving the exciter sets were 
adopted with a view to bringing the power factor 
of the complete plant, including the two fly-wheel 
sets, the light plate mill motor, and the chequer mill 


trols the screw-down motors, manipulator gears and | 


live rods. 
The barring set for the equaliser sets, to which we 
have previously -alluded, appears at the back of the 





fly-wheel set shown in Fig. 16 on page 686. Whilst it 
was considered desirable to have available means for 
obtaining slow movement on either of the main re- 
versing motors or on the fly-wheel sets, the provision 
of a barring equipment on each machine would have 
been somewhat cumbersome, and it was therefore 
decided to employ a heavy-current low-voltage motor 
generator set for passing current through the arma- 
ture of either of the mill motors or any of the variable 
voltage generators. This current is of sufficient mag- 
nitude to give half full load torque with the fields of 
the machines normally excited and a speed which 
corresponds to a few revolutions per minute, the 
barring set being brought into use by plugging it on 
to the main bars which feed the particular machine to 
be rotated. 

The light plate mill is a three-high ‘‘ Louth ’’ mill, in 
which the top and bottom rolls are power driven and 
the intermediate roll is brought into contact alter- 
nately with the top or bottom roll, taking its rotation 
by friction from the roll with which it is in contact. 
With such a mill the rotation is always in one 
direction, so that a continuous running motor can be 
employed. For this mill a three-phase 2500 horse- 
power motor, running at 240 revolutions per minute, 
provides the necessary power, and between the motor 
and mill there is a 38-ton fly-wheel, whilst a reduction 
gear combined with the pinions in the pinion housing 


| reduces the mill speed to 60 revolutions per minute. 


The control pillar for the motor is a standard “ truck ”’ 
type pillar. For starting purposes a liquid starter is 
employed, and in conjunction with it there is a per- 
manent metallic slip resistance designed for a drop in 
speed of 10 per cent. from no load to full load, so that 
the stored energy of the fly-wheel may be utilised on 
the heavy passes, The 1500 horse-power motor 





OF THE MILL 


which drives the chequer plate mill is a simple induc- 
tion machine running at a speed of 240 revolutions 
per minute, and by means of gearing it drives the 
mill at a speed of 35 revolutions per minute. Over- 
hung on each side of the pinion of the reduction gear 
is a 11}-ton fly-wheel, and the energy of these two 
wheels is brought into play by the introduction of a 
slip resistance in the rotor circuit of the motor. 

The advantage of direct-current motors for such 
duties as live rolls, screw-down gear manipulators, 
mangles, cranes, &c., led to the adoption of these 
machines throughout the whole of the plant, as well 
as for similar duties in the angle and bar mills, which 
have also been reorganised. The type of motor 
adopted is known as the “ mill type” class ‘“‘ MM” 
motor, specially designed for the heavy duty entailed. 
The illustration, Fig. 12 on this page, gives a view of 
the cooling banks with the live roller and skid gear 
motors in the foreground, whilst Fig. 13 gives 
some idea of the general lay-out of the mill. In the 
background on the left there is the building which 
contains the fly-wheel sets and reversing motors. The 
two stands of the 42in. reversing plate mill are adjacent 
to this building, whilst in the foreground on the left 
is the chequer plate mill, which is in line with the 
three-high plate mill. On the right-hand side is the 
part of the mangle for the light plate mill. The extent 
to which power is used for auxiliary machinery can be 
gauged from the fact that over 280 motors have been 
supplied in conjunction with the main equipment. 

After the works had been inspected, the members 
were entertained at luncheon by the Consett Iron 
Company. As an alternative to the visit to these 
works, there was an excursion to Hexham and the 
Abbey, and in the afternoon the two parties met at 
the Roman Wall and Roman Camp of Borcovicus, 
where tea was provided by the Homesteads. The 
meeting was brought to a close by a reception and 
dance at the Grand Assembly Rooms, Barras Bridge; 
Newcastle. 
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South African Engineering Notes. 


Large Order for Pipes. 


That there are parts of South Africa where the 
people are prepared to give preference to British goods, 
even at considerable cost, has just been shown by the 
large town of Port Elizabeth. The City Council of that 
port has just placed an order for British cast iron pipes 
with Guest, Sykes and Chapman, Ltd., engineers and 
machinery importers, Johannesburg, representing Coch- 
rane and Co., Ltd., of Middlesbrough, who will manufac- 
ture the pipes and send them out in special ships. Their 
price was £76,991, and this exceeded two foreign tenders, 
one German and the other French, by £9000 as regards 
the German tender. Under another contract Messrs. 
Guest, Sykes and Chapman have received, from the same 
source, an order for numerous special hydraulic needle- 
type valves, also of British manufacture. 


Carbide Factory at Witbank. 


The Witbank Power Station, which is now in full 
operation, although the demands upon it do not call for 
the use of the three 20,000-kilowatt sets which are in- 
stalled, is attracting to that locality a number of industries 
for which cheap electricity is a prime necessity. One 
of the first to be established is a carbide factory which is 
now supplying large quantities of its product to various 
centres in the four Provinces. The raw materials used in 
the manufacture of the carbide, namely, coke and lime, 
are obtained from collieries in Natal and lime works in 
the Transvaal. Thus the railways convey both the raw 
material and the finished product. The containers in 
which the finished article is packed are manufactured at 
the factory from plain sheet iron, and that in itself con- 
stitutes an industry, orders having been executed for the 
supply of containers to other concerns engaged in the 
manufacture of tar, grease and paint. 

The platinum mining industry continues to 
expand, though fears as to a slump in the price of the metal, 
should the output be too suddenly increased, has kept 
several mines from beginning to produce. The three 
mines which are now producing regularly and on a fairly 
large scale are the Onverwacht Platinum, Ltd., the Lyden- 
burg Platinum Areas, Ltd., and the Potgietersrust Plati- 
num, Ltd. The Onverwacht milled in April 2322 tons 
from which, it is estimated, the crude platinum produced 
will yield 745 oz. of refined platinum and allied metals, 
equivalent to 6-4 dwts. per ton milled ; the Lydenburg 
Platinum Areas, Ltd., during the March quarter, forwarded 
1125 oz. of metallics, of which 1116 oz. have been sold, 
containing 803-829 oz. of refined platinum group metals, 
the net realisation therefrom, after allowing for refining, 
realisation and all other charges after leaving the mine, 
being £16,000, or £19 18s. Id. per fine ounce. It is to be 
noted that there has been a substantial improvement in 
the working costs of the Onverwacht Mine, which were 
36s. ld. per ton for April, as compared with 41s. 6d. for 
the December quarter. The profit per ton milled by 
these mines is about £5 8s. The third producing mine is 
that of the Potgietersrust Platinum Company, of which 
the company’s technical committee has reported that 
‘for the past quarter 6014 tons of ore were crushed and 
treated by the flotation process, which produced 85 tons 
of concentrate valued at 252 dwts. platinoids per ton, of 
which 38 to 40 per cent. is platinum and the balance palla- 
dium. The European analyses of concentrates compare 
well with local assays in total platinoids, but show a some- 
what higher percentage of platinum. With these check 
assays to hand it is possible to estimate the recovery with 
some confidence. The daily assays of screen and residue 
indicated a value for the quarter of 6-72 dwts. and 2-16 
dwts. respectively, but the recovery per ton, calculated 
from concentrates values, is estimated at 3-55 dwts. plati- 
noids, of which 1-35 dwts. are platinum and 2-20 dwts. 
are palladium. In addition, a rich concentrate containing 
50 oz. of platinoids was recovered from the tube mill liner. 
In base metals the concentrates contain 8-0 per cent. nickel 
and 3-2 per cent. copper. Treatment of concentrates in 
Europe is in hand, and the latest information is that no 
difficulty is expected. A further 100 tons of concentrates 
have been consigned to England.” This company’s 
property contains large quantities of payable ore. In the 
Vaalkop Zwartfontein and Zwartfontein Central ore 
bodies alone over 300,000 tons of ore have been developed 
with a value of approximately 6 dwts. of platinoids, over an 
average width of 16ft., and further tonnage of the same 
grade can be developed at will when necessary. Much 
of the ore in other parts of the property runs 6-4, 7-8 and 
9-2 dwts. There is also an enormous tonnage on the 
property in the Rustenburg district, though development 
so far finds the values rather under 5 dwts. on the average. 


Table Bay Cooling Chambers. 


The great development of the fruit industry 
in the Cape Western districts in the last few years reached 
such dimensions in 1924, and so much more increase was to 
be expected in the future, that the Railway and Harbour 
Administration was compelled to recognise that pre-cooling 
facilities convenient to Table Bay Harbour (Cape Town) 
were a vital necessity for the export trade. It was accord- 
ingly deeided that cool chambers should be erected on 
the East Pier of the Cape Town Docks, and they were 
erected and ready for the reception of fruit by the end 
of December, 1926, the capacity being 4047 tons. The 
new sheds have two cargo floors at ground level, with 
two air locks at the back for the reception of fruit, and 
two floors of refrigerator chambers of a length of 601ft. 4in. 
The cool chambers are 47ft. 6in. by about 15ft. 6in., and 
each is capable of accommodating twelve barrows of 
fruit. The chambers are equipped with 816 barrows, each 
capable of conveying a load of 4500 lb. weight, and carried 
by motor-driven traversers. The total quantity of fruit 


which can be stored in the chambers is :—Shed No. 1, 1685 
tons ; Shed No. 2, 1515 tons ; and the roofed-in gap between 
them, ]08ft, in length, 847 tons, 


The engine-house is 





equipped with two sets of high-speed vertical ammonia 
compressors direct-coupled to direct-current motors. The 
compressors, cooling batteries and condensers were manu- 
factured by J. and E. Hall, Ltd. Each compressor has 
a capacity of 120 tons refrigeration. They are single- 
acting twin cylinder machines, mounted on a closed gas- 
tight crank case containing the whole motion. One com- 
pressor is capable of undertaking the refrigeration of the 
whole of the pre-cooling stores, the other being regarded 
asastandby. The engine house is large enough to accom- 
modate a third compressor, and is complete with pumps, 
switchboard panels, thermometer plant crane, &c. The 
condensing plant is erected adjacent to the engine-house. 
The chambers generally are equipped with five cooling 
batteries, each of which approximates 8000 lineal feet 
of 2in. piping. Each battery is furnished with a Sirocco 
fan, having a diameter of 35in., and capable of handling 
25,000 cubic feet of air per minute. Pre-cooling is effected 
by air being forced over the cooling coils along the main 
air duct and thence to the cool chamber by means of air 
ports. After circulating through the chamber, the air 
leaves through another port situated diagonally opposite 
to the entry port and returns by the main suction air duct 
to the cooling batteries. In this manner a continuous 
current of cold air is kept circulating through the cool 
chamber at a temperature of 35 deg. Fah. The main air 
ducts are fitted with ‘‘ Damper doors ’’ to control the flow 
of air, and the smaller doors are also provided to regulate 
the supply to each individual cool chamber. The air locks 
are also equipped with cooling pipes, consisting of approxi- 
mately 6000ft. of ljin. piping. The cool chambers are 
insulated throughout with slab and granulated cork. The 
brick walls of the main building are covered on the inner 
side with two layers of cork slabs, each of 3in. thickness. 
The floor of the bottom chamber is laid with 6in. reinforced 
concrete, Jin. granulated cork, and two jin. boarding. 
The upper chamber ceiling consists of a 3in. top of granu- 
lated cork and two layers of 2in. slab cork nailed below. 
Each chamber is fitted with receiving and shipping doors 
at either end. The speed with which cargoes of fruit can 
be loaded into a ship by means of the facilities provided, 
traversers, barrows, specially designed lifting slings, which 
pick up barrow and contents and deposit them in the ships, 
hold, &c., can be gathered from the fact that 20,000 cases 
—eighteen to the shipping ton—can be loaded into a ship 
in twenty-four hours. The quantity of fruit exported 
from Cape Town docks last season’ was 2,103,428 casts, 
compared with 1,383,970 cases in the previous season. 


Industrial Enterprises Checked. 


Some of the unfortunate consequences of the 
Government scheme for a State-aided steel industry, 
which were previously anticipated, have now been made 
public. At the annual meeting of the Union Steel Cor- 
poration on May 6th, the chairman stated that in the 
autumn of 1926 the company had been negotiating with 
Messrs. Stewarts and Lloyds to erect a tube works at 
Vereeniging, in conjunction with the company ; also with 
Messrs. Baldwin and Lysaght for the erection of sheet 
works and galvanising works, at the same place and on the 
game basis. An agreement was actually signed at the end 
of December with Messrs. Stewarts and Lloyds, whereas, 
owing to rumours of the Government scheme and the 
prospective visit of Messrs. Baldwin’s chairman to South 
Africa in January, no definite decision was come to with 
Baldwins and Lysaghts. Had there been no Government 
scheme before the country, the chairman had no hesita- 
tion in saying that Baldwins at least would have come to 
an arrangement with the company. The new Stewarts 
and Lloyds company should have come into being on 
April Ist, but it had been postponed until July Ist, so that 
the Government's intentions can be definitely known. 
Owing to the present indefiniteness of the Government's 
attitude with regard to the Union Steel Corporation's 
industry, the directors have considered it best that the 
company’s cash resources should be conserved, and there- 
fore no dividend was declared. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


THE VACUUM BRAKE IN INDIA. 


Sm,—TI read with interest the article by an Indian Railway 
Engineer in your issue of April 29th, 1927. 

Of the two brakes there is no doubt that a more uniform and 
gradual application of the brakes throughout a long goods train 
can be made with the vacuum brake. The practical difficulty 
met with in getting the vacuum brake to work is, and always 
has been, the leaky train pipe. This, however, is not insur- 
mountable, and few will agree that such brakes are impracticable. 

Tests for leaks in the train pipe have up to recently been 
entirely neglected in India. Vacuum exhausters are now being 
installed at most large stations and pipes lead to various test 
points situated about the goods yards. The majority of these 
test points consists of nothing more than a swan neck and a 
hose pipe. Without a stop cock—to shut off the supply, and a 
vacuum gauge to indicate if the leakage ia excessive, after the 
vacuum supply has been shut off—such test points are useless 
for testing the train pipe for leakage. In fact, the majority of 
the staft if asked how to test the brake would say, Create vacuum 
up to 20in., apply the brake and watch the pistons for 45 mts. 
This anewer is no doubt correct for a test of the vacuum chamber, 
but ignorance of any test for the train pipe, except the fact 
that the engine fails to create—maintain— vacuum, is general. 

Without such a stop cock and vacuum gaug>, the vacuum 
exhausters, though sma!l, can maintain any amount of vacuum 
against considerable leakage, whereas a C type small ejector 
ean only maintain 18in. against leakage through » 7 /ggin. hole. 
A Dreadnought small ejector can maintain 18in. against leakage 
through a °;,,in. hole, and a super-Dreadnought probably more, 
In this respect, the vacuum brake companies are producing 
more and more powerful ejectors, all of which eat more coal 
without regard to the main cause of the trouble, which we are 
left to deal with ourselves. 


ably cheap test pipe valve with vacuum gauge complete for 
testing the train pipe. Leaks in the train pipe are usually due 
to defective fittings, such as hose pipe clips and couplings and 
worn out neck rings, but with proper attention at the time of 
general overhaul there is no reason why these fittings should not 
run without attention for at least two years. The test has, 
however. generally been left to the driver of the shunting engine, 
who takes the rake of vehicles out of shops. The results have 
been—what might have been expected. 

It is therefore essential that a rigid test of the train pipe, as 
above indicated, with a test point valve and a vacuum gauge 
complete should be applied to each individual vehicle before 
it leaves shops. It has heen found that the limit of leakage per- 
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missible is that the pointer of the vacuum gauge should not fall 
5in. in less than one minute. If the train pipe is tight within 
this limit, the vacuum chamber can usually be left to look after 
itself, and it is not necessary to watch the pistons for forty-five 
minutes. 

A rigid test of the vacuum chamber is necessary on ghat (hill) 
sections, but I think I have said enough to show that it is the 
lack of a detail in the shape of a cheap test point valve for test - 
ing the train pipe which is the chief cause of our present diffi- 
culties in working the vacuum brake. 

I attach a sketch of a vacuum test point valve as evolved here. 

Anorser Inpran Ratuway ENGINErR. 

India, June 2nd. 


LAST BEAM ENGINE, 


Sim,—In your issue of the 10th inst. appeared a letter from 
Engineer-Captain Edgar C. Smith, R.N. (Ret.), and in this letter 
he refers to the last engine of this type as having been built by 
Messrs. Hick, Hargreaves and Co., in 1884. 

As a matter of general interest and in reply to the question 
raised by the above letter, we beg to inform you that since 1884 
James Simpson and Co., Ltd., of London and Newark— 
whose name is now changed to Worthington-Simpson, Ltd. 
have built eleven Beam engines ; the last of these was started 
up in the year 1903 at the Southampton Waterworks, Otter- 
bourne, this being a duplicate of three previous Beam engines 
that have been supplied to the Southampton Corporation. 

It may be stated that all these engines were for waterworks 
services. 

The Southampton engines have high-pressure cylinders 28}in. 
diameter by 57in. stroke, and low-pressure cylinders 38}in. 
diameter by 7ft. stroke ; arranged to run at a speed of 18 revolu- 
tions per minute. 

The largest engine installed by James Simpson and Co., Ltd., 
was that for the Brompton, Chatham, Gillingham and Rochester 
Waterworks in 1901, at its Luton pumping station ; the high- 
pressure cylinder being 35in. diameter by 5ft. 2in. stroke, the 
high-pressure cylinder 56in. diameter by 8ft. stroke, arranged 
to run at a speed of 12 revolutions per minute. This engine was 
fitted with steam distribution valves and gear of the Corliss 
type, the valves being arranged in the cylinder covers, and all 
under the control of the engine governor. 

Wortarnoton-Simpaon, Lro. 


London, June 15th. 








rf Premiums ror Tecanicat Parers.—We are informed by the 
secretary of the Society of Engineers that, owing to the gene- 
rosity of a member of the Society, three special yearly premiums 
of £10 10s. each have been provided for the classes of members, 
associate members and associates respectively of the Society, for 
three years. In each class the premiums will be awarded for 
the best paper submitted before November 30th, 1927. The 
donor is of the opinion that many younger members of a technical 
institution do not write papers because they do not like having 
to read the paper, consequently he has stipulated that the com- 
petitors shall not be required to read their papers in public unless 
they elect to do so. A long list of suggested subjects in various 
branches of engineering is being published in the Journal of the 
Society, but, practically speaking, the Council would accept 
any reasonable subject ; competitors should, however, submit 
titles of their papers to the Society (at 17, Victoria-street, 8.W. 1) 
before starting to write the papers, which should be about 6000 
words in length. 

Tue INstTiTuTION or StaucruraL ENGineers: ENGINEER- 
inc ScHo.arsHw.—The jury appointed by the Institution 
of Structural Engineers has awarded the Brenforce Travelling 
Scholarship—value £300—for 1927 to Mr. J. Blackett, 
of Newport, Mon., who also receives the Gold Medal. The 
Silver Medal for the candidate placed second has been awarded 
to Mr. 8. H. Suthers, of Kenton, Middlesex, and the Bronze 
Medal for the candidate placed third to Mr. E. W. Williams, of 
London. There were sixty-four entries for the competition, 
which was for the design of a reinforced concrete water tower 
and tank. The candidates were originally placed en loge, i.e., 
kept alone, for twelve hours, during which time they had to make 
rough sketch designs for the problem, of which they were to the 
time of sitting, unaware. Subsequently, they had twenty-eight 
days in which to prepare and submit finished designs, which 
had to adhere to their original sketches—so the possibility of 
outside influence might be avoided. Thirty-eight candidates 
completed the preliminary sketches, and thirty submitted final 
desig The i will be on exhibition at the headquarters 
of the Institution at 10, Upper Belgrave-street, 8,W, 1, till 
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Railway Matters. 


Tue 10 a.m. from Euston to Scotland, the 10.40 a.m. to 
Liverpool, the 11.10 a.m. to Llandudno, the 11.35 a.m. 
to Windermere, and the 6.10 p.m. to Fleetwood, and the 
corresponding up trains, are to be known as “ The Royal 
Scot,” “The Manxman,” “‘ The Welshman,” “The Lakes 
Express,” and “‘ The Ulster Express "’ respectively. 

Tur late representative in London of the Japanese 
Ministry of Railways, on the eve of his retirement, enter- 
tained a party of British reilway officers to dinner, as an 
appreciation of courtesies frequently shown to . In 
responding to the toast of his health, Mr. Jokunaga con- 
veved an invitation from the Japanese Minister of Railways 
for a representative body of British railwaymen to visit 
Japan to see how that country had benefited by British 


tuition. Mr...Suzumura, his successor, speaking later, 


said*that he hoped that one of his first duties would be to | 


transmit to Japan an acceptance of the invitation. 


Tue much-discussed proposed non-stop run between 
Euston and Scotland by the West Coast route is now 
announced to be from Euston to Glasgow and Edinburgh, 
with a stop only at Carnforth to change engines. . 
sumably the train will also be divided there, and the Glasgow 
and Edinburgh portions run separately thence. The 
London and North-Eastern is, however, running a train 
non-stop from King’s Cross to Newcastle. The present 
record is held by the Great Western from Paddington to 
North-road, Pitymouth, 225} miles. Whilst Carnforth is 
236 miles from Euston and Newcastle 268} from King’s 
Cross: 

Tue Ministry of Transport railway statistics for the 
month of March last have recently been issued as a 
Stationery Office publication, price 3s. 6d. They show that 
the number of passenger journeys decreased, when com- 
pared with March, 1926, by 5-5 per cent., and the receipts 
therefrom by 10-8 per cent. Moreover, the passenger 
train miles were 0-6 per cent. more. Passenger receipts 
of every kind decreased by 8-6 per cent. There was only 


a small decrease—one of 1-3 per cent.—in the tonnage | 


carried, and, owing mainly to the advance in some rates 
made on February Ist, the freight receipts increased by 
2-9 per cent. That the rate of movenient was slower 
is indicated by the net ton-miles per engine hour falling 
from 439} in 1926 to 429 in 1927. 


A CONCESSION has been granted by the Spanish Govern- | 


ment for the construction of a line of railway from the 
harbour of Alicante—recently much improved—to Alcoy, 
an important industrial town in a fertile district. The new 
line will compete with the highway to Alicante, one of the 
best in southern Spain, leading to the south-west through 


the valley of the Serpis and crossing the Sierra-del-Corbo | 


with a length of 34 miles. The cost of the new line is 
placed at 30,000,000 pesetas. As the concessionnaire 
will shortly be inviting tenders for part of the rolling stock, 
a quantity of steel rails and other supplies, British firms 
might address their inquiries, written in Spanish, to the 
Concessionnaire of the Alcoy—Alicante Line, care of the 
British Vice-Consul, Sefior José Tato, Alicante. 


SUPPLEMENTING our reference in this column on the 
3rd instant to the report by Lieut.-Colonel Hall on the 
collision of November 24th at Gale-street, on the Tilbury 
section of the London, Midland and Scottish Railway, 
we would say that the report observed that both trains 
were partially fitted with the auxiliary shock-absorbing 
type of buffers, and that they appeared to have acted well. 
The buffers in question were illustrated in a supplement 
to THe Enorneer of December 5th, 1913, when, as a 
sequel to the Ais Gill collision of September 2nd, 1913, we 
described the bogie stock used on the Midland Railway. 
The arrangement is that of George Spencer, Moulton and 
Co., Ltd., and consists of two nests each of nine concentric 
rubber springs, which come into play after the ordinary 
buffer springs have been driven up to the working limit. 
Mr. Bain, the then carriage and wagon superintendent of 
the Midland Railway, stated at the Board of Trade inquiry 
into the Ais Gill accident—-when sixteen passengers were 
killed—that had the carriages been of the new type and 
fitted with the new kind of buffer the passengers would 
have got out of the accident with nothing worse than a 
severe shaking, as the improved equipment would resist 
a blow up to 40 m.p.h. 


In our leading article of the 10th instant on the subject 
of continuous brakes for goods trains there were occasional 
references to a Berne Convention and to a Berne Inter- 
national Commission. That body, actually, is L’Unité 
Technique des Chemins de Fer, and its origin, purpose and 
achievements were described in an article on page 580 of 
Tre Encryeer of December 18th 1914. As in other 
matters effecting all the continental countries in general, 
Switzerland took the lead, and in October, 1882, the Swiss 
Federal Council sought the various Governments to agree 
to a conference to secure such uniformity in rolling stock, 
both passenger and goods, as would allow for the free 
circulation of wagons, carriages and locomotives over any 
of the railways of the Continent. As long ago as 1886 there 
were being discussed questions, that affected all countries 
in common, such as a standard: loading gauge, the 
maximum length for rolling stock, and a maximum wheel 
base. In 1907 there were under consideration such matters 
as the lighting of trains, the direction in which windows 
and doors should open and vestibule connections for corri- 
dor coaches. The loading gauge dimensions, maximum 
lengths of vehicle and of wheel base were agreed to in 1912. 
The question of continuous brakes for goods trains actually 
was started by the German Railway Union, independently 
of L’Unité Technique, in 1903, and did not come before 


the latter body until its third conference, mentioned above, | 


in 1907. As a result a sub-committee was appointed to 
make experiments and to draw up the requirements for a 
standard automatic continuous brake for goods trains. 
In 1911 the main body approved of the recommendations 
of that committee, and the last‘official action-of L’Unité 
Technique was to conduct experiments with the Clayton- 
Hardy vacuum brake in Austria in September, 1912, and 
with the Westinghouse brake in Hungary in September 
and October, 1913.--All tests made since have been by the 
French Government alone or by the International Union 
of Railways—a post-war body, 


Notes and Memoranda. 


A LARGE broadcasting station is being erected at 
Zeesen to supersede the present station at Kénigswuster- 
hausen. From all accounts, Zeesen will outpace Langen- 
burg as well as Daventry. The power of the new trans- 
mitter will be 35 kilowatts, i.c., four times that of Kénigs- 
wusterhausen, and use will be made of Telefunken water- 
cooled transmitting valves rated at 20 kW, such as are 
already used at Langenburg. The wave-length will 
remain at 1250 m., and, as in ‘the case of Kénigswuster- 
hausen, the modulation will be carried out at Berlin. 


Tue Swedish ironworks have decided to extend the 
collaboration in technical research work which was 
organised last year Uy appointing four committees for 
scientific research work on different technical problems 
connected with the production of iron and steel. It is 
planned to organise a common technical council, and all 
| the big ironworks, with one exception, have declared 
| themselves willing to contribute to the cost by paying 
20 oere for every ton of ingots and blooms produced and 
10 oere per ton of pig iron exported, A large sum should 
| therefore be available for scientific research. 





| A sire for an experimental plant for manufacturing 
| pew pulp in-Tasmania has been selected, and a start will 
} made on the foundations almost immediately. The 
| capacity of the proposed plant is such that it will manu- 
| facture a ton of newsprint a day and wind it on a reel 
| 30in. wide. This small plant is a forerunner of a 100-ton 
| plant, which is the objective of the company. It-is to be 
used experimentally, so that no mistakes will be made in 
the design of the large plant, which is to cost about 
£1,500,000, The number of employees of the mills, when 
in operation, will be about 800, The experimental plant 
| will be situated near the mouth of the Kermandie River. 


Ir is reported that the paper expert of Bansda State 
(Bombay) has succeeded in his experiments for the pro- 
duction of a high quality paper out of the bariboo grown 
in the forests of the State. He has also shown distinct 
reduction in the “ unit cost’’ of pulp, having reduced 
the quantity of bleaching powder required. It is expected 
that the State will shortly establish a factory for the 
manufacture of paper of this quality. The prospects of 
this venture are said to be very good, since the total 
estimated cost per ton hardly amounts to 100 Res., 
leaving a sufficient margin for the initial expenses, while 
paper of the same quality imported from Norway and 
Sweden costs from 125 Rs. to 225 Rs. a ton with additional 


charges for freight in India. 

Tue new Ashton mechanical iron puddling process, 
| controlled by the A. M. Byers Company, is now being tested 
at the works of the American Puddied Iron Company, 
near Youngstown, O. It is stated that the big squeezers, 
which are the substitute for hand puddling and the feature 
of the new process, making “‘ balls *’ weighing a ton or more, 
are working satisfactorily. There have been minor 
problems with the blooming or breakdown mill which does 
| the initial rolling of the puddled ironball. However, they 
}are said to be mere rolling mill questions which will be 
readily solved. The success of mechanical. puddling on 
the scale possible in the Ashton process is considered locally 
to be the most important step in the iron and steel indus- 
tries since the introduction of the Bessemer steelmaking 
process, 

In reply to a question as to the present state of the 
shipbuilding industry, it was recently stated in the House 
of Commons that the tonnage under_construction for Great 
Britain and Ireland at the end of the March quarter of 
1927 was 1,217,000 gross tons, as compared with 843,000 
tons and 1,165,000 gross tons at the end of the correspond- 
ing quarters of 1926 and 1925 respectively. Tonnage 
| commenced during the March quarter was 580,000 gross 
tons, as compared with 193,000 gross tons and 202,000 
gross tons in the corresponding quarters of 1926 and 1925 
respectively. Complete information as to orders placed 
abroad was not available, but there was nothing to indicate 
that in respect of sych orders there had been any marked 
difference between the past six months and the correspond- 
ing periods of-the-two preceding years. ; 


THE importance of analysing underground waters en- 

countered in the course of oil-drilling operations, as a 
means of determining the source from which these waters 
come, is stressed by the United States Bureau of Mines, 
in a technical paper by Mr. C. E. Reistle, jun. Water 
in the formations penetrated by an oil well hampers the 
production of crude oil in many ways. This water may be 
|in the oil sand itself or in separate formations above or 
below the one that is oi] bearing. Water decreases the pro- 
| ductiveness of an oil sand, increases lifting costs, and at 
many wells forms emulsions with the oil. Although it is 
| impossible to eliminate the “edge water” that occurs 
naturally in the oil sand, it is frequently possible to prevent 
| other waters from entering the productive strata. In 
| order to accomplish this successfully, one usually has to 
| identify the water and discover the stratum from which it 
| is-coming. In the paper mentioned detailed information 
{ with regard to the identification of oil-field waters by 
| chemical analysis is given. 

| ‘Te results of an interesting series of experiments in 
| connection with several new industries have been pub- 
| lished in a report of the Department of Industries of Mysore 
| State. A scheme is being investigated for the utilisation 
| of the by-products of the Mysore Ironworks for the manu- 
| facture of preservatives for wood and iron. It is stated 
that a sample of this product is very favourably reported 
on by consumers. The industrial chemist is also engaged 
in the manufacture of a new type of flooring, utilising saw- 
dust in association with certain chemicals. Attention has 
been given to the manufacture of a carding machine for 
the conversion of silk waste into spun silk. ~The experi- 
ment is said to have had encouraging results... Another 
line of investigation concerns tests of the quality of the 
emery: which occurs on Chamundi Hill in the capital of the 
State with the view of determining its suitability for manu- 
facturing. . The superintendent of industries, 
Mysore Division, who is in charge'of this scheme, 

that the emery is suitable for facing the cones of thé rice 
mills in Mysore, for which there is a demand to the value 
| of 30,000 Re. a year, 





‘the Central Railway, is: 








Miscellanea. 


Tse Swedish Minister of Commerce, in a recent inter- 
view, is reported to have stated that measures in support 
of the Swedish iron industry were being prepared by the 
Government. In the first place, he said, a committee of 
inquiry would be appointed. 

Ir has been decided by Pirelli, Ltd., to build a factory 
for the manufacture of tires of the pneumatic, semi- 
pneumatic and solid types. In all probability, the new 
works will be constructed near to the two firm’s cable 
factories at Eastleigh and Southampton. 


EsTIMATED to cost £175,000 a year, a scheme for the 
establishment of a Colonial scientific and research service 
has been approved of by the Colonial Office Conference. 
The scheme applies to the non-self-governing Dependen- 
cies, including Colonies, Protectorates, and Mandated 
Territories. . 


Tue Paviors’ Company has received an intimation from 
the Associated Portland Cement Manufacturers, Ltd., 
and the British Portland Cement Manufacturers, Ltd., 
that each of these companies has voted £1000 towards 
the fund now being raised by the company for the estab- 
lishment of a Chair of Highway Engineering at London 
University. 

Ir is announced from Bogaté that an agreement has 
been concluded between the Pacific Railway and a Swedish 
engineering firm for improvements at Buenaventura 
hagbour, the most important Colombian port on the Pacific 

the entrepét for the rich Cauca Valley. The region is 
ject to heavy rainfalls, and special protection will have 
tobe made against damage by foods. 


AccorpDING to —— published official statistics for 
Jast year, the produftion of iroh ore in South Australia 
was maintained satisfactorily at 583,745 tons, the only 
yeaf showing a greatér tonnage being 1925 ; “the figures 
for last year are less than 3000 tonsa below those for the 
year before. The total value of the mineral production 
was £1,032,353, a little greater than that of £1,028,471 
for 1925. 

Hv trawlers which are proceeding to Greenland to 
explore new fishing grounds are being equipped with wire- 
less telephone apparatus. Experimental tests were re- 
cently successfully carried out by two ships, one lying 
off Grimsby, and the other berthed in St. Andrew's Dock, 
Hull. The Marconi Company is responsible for the instal- 
lations. Ships proceeding to the Davis Straits in quest of 
halibut, will be able to keep in telephonic communication 
with each other over a wide area. a7*. 

Tue Liverpool Overhead Railway will sgon be supplied 
with electric power from the-Liverpool Corporation. The 
change over will take place on Sunday, June 26th, when the 
railway company’s generating stations*ill be closed down, 
and direct-current at 520 volts will besmpplied from three 
sub-stations of the Corporation. The railway i8 now open 
for traffic on Sundays from 2 p.m. to 10.30 p.m., and on 
week-days from 6 a.m.-to 11 p.m. Special facilities are 
offered to the public to see the new Gladstone Docks, to be 
opened by the King next month*, 

Work is reported to have been comimenced on what, 
when it is completed, in February nex}, will be the world’s 
largest single working elevator constructéd in one unit, for 
the United Grain Growers of Canada. - This elevator wil! 
have a 5,500,000 bushel capacity, and will cost £400,000. 
It will have a frontage on Thunder Bay of 600ft., and a 
depth of 1400ft. The building will -be of all-concrete 
construction, and will consist of a work plant and 500 
concrete storage tanks. A dock, 1000ft,-long, adjoining 
the elevator, will also be built 1 » 

Tue Baskatong storage reseryoir on he ao River, 
in the Province of Quebec, will.be the third largest in the 
world. The natural water area there is only 20 square 
miles, but it will be increased to abeut 115 square 
miles by the construction of the Bitobee Dam, which will 
impound 95 thousand milljon cubic fegt- ef water, as ¢om- 
pared with the Geuin Reservoir, the world’s sepond largest, 


also in Quebec, storing 150 thousand million cubic feet, 


and the Gatun, Panama Canal, with 183 thousand million 
cubic feet of storage. Baskatong Lake will be raised 55ft. 


Tse Metropolitan Water Board proposes to install 
electrically driven centrifugal pumps in duplicate at the 
Hampton works, each capable of pumping 5,000,000 
gallons per twenty-four hours. The cost of installing two 
new electric generators with new motors, cables, &c., 
where necessary and replacing the existing Sheffield 
engines by electric pumps is estimated at £9000, while the 
saving in wages would be over £1000, -Hris also suggested 
that the pumps’ at the Sunnyside engine house, Hampton, 
should be superseded by  ejéctrically driven* pumps at a 
cost of £500. To + % ; 

A REPORT from Brussels states that.the hédy known as 
the “ Great Works Committee " recommends ‘the “eon- 
struction of a direct Liége-Antwerp Canal-—-not  pasaing 
through the Maestricht enclave—so as to free traffic fram 
the restrictions placed on the present canal where sit 
passes through foreign tefritory. At the same timé,.it is 


hoped that with. the direct eanal there woulh. an 
increase in the through traffic from the basins: euse 
and Moselle, Alsace-Lorraine,’ and+the ‘North-East of 


France. The Committee likewise recommends that work 
for the improvement of existing canals should ‘be com- 
menced so soon as possible. : : 


Tue Govefnor of the State of Rio ge Ipneiro, hak granted 
a concession, and the necessary preliminary funds have 
been raised, for the construction of port’ works at the 
Bay of Angra dos Reis. These improvements will be 
supplementary to those to be undertaken at Para’ 
port on the west side of the same bay, th , 
interests of the numérous coffee, ¢ 
in the neighbourhood, A’ 









which it is now} ‘to link it further by means of the 

.d¢-Minas Railway through its recently completed 
extension to Jussaral. The works form part of the com- 
prehensive scheme adopted to improve the port of 
Nichteroy, and to enable vessels engaged in the coastal 
trade to come closer jn, 
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The Naval Limitation Conference. 


Tuer Conference between the British Empire, 
the United States, and Japan for the further limita- 
tion of naval armaments opened at Geneva on 
Monday, when each of the Powers submitted pro- 
posals designed to achieve the object in view. The 
most detailed and, to our mind, most practical 
plan was that unfolded by Mr. Bridgeman on 
behalf of the British Empire. Its main provisions 
may be summarised as follows :—({1) Extension of 
the “ life ” of capital ships to twenty-six years and 
a reduction in the “standard” displacement of 
such vessels as may be laid down in the future ; 
(2) revised displacement limits for non-capital 
ships, viz., 7500 tons for cruisers, 1750 tons for 
flotilla leaders, 1400 tons for destroyers, 1600 tons 
for “ overseas ’’ submarines, and 600 tons for boats 
of the coastal class ; (3) maximum gun calibres to 
be fixed at 13-5in. for capital ships, 6in. for air- 
craft-carriers and cruisers, and 5in. for all other 
craft, including submarines ; (4) acceptance of the 
existing ratio of 5 : 5: 3 for cruisers of 10,000 tons, 
armed with 8in. guns, the number of such ships 
required by each of the three Powers to be made 
the subject of negotiation ; (5) a numerical limita- 
tion of submarines based upon national require- 
ments. The effect of the first proposal would be 
to defer the replacement of capital ships beyond 
the dates specified in the Washington Treaty. 
Under that agreement, the British Empire will be 
entitled to lay down two capital ships in 1931, the 
United States two, and Japan one. But if the 
* life ’’ of existing vessels is to be lengthened by 
five years, the necessity for replacement would 
not arise until a later period. A substantial saving 
in expenditure would thus be effected without 
prejudice to the present scale of relative strength. 
Further, by reducing the displacement of new ships 
to 30,000 tons, as against the 35,000-ton Treaty 
figure, the cost of each vessel would be considerably 
reduced. As armament is a determining factor 
in the weight of a ship, the substitution of 13-5in. 
for 16in. guns would simplify problems of design, 
nor is it to be doubted that guns of 13-5in. calibre 
satisfy all reasonable requirements as to range and 
striking power. The restriction of future cruisers 


to 7500 tons is a thoroughly sensible proposal. 
We have always held that a mistake was made at 
Washington in establishing a maximum of 10,000 
tons for cruising ships. At that time the great 
majority of cruisers in service were below the 6000- 
ton mark, their armament consisting of 6in. or 








| 
| 





5-5in. guns, and it was never suggested that they 


were inadequate in size or fighting power. But as 
soon as the standard of cruiser tonnage was raised, 
each country hastened to design ships of the maxi- 
mum displacement permitted. As a consequence, 
all the leading navies are now building cruisers 


680 | of 10,000 tons, armed with Sin. guns, and ranging 


in cost from £2,000,000 to £3,000,000 per ship. 
No country has gained an advantage by this de- 
velopment, and it is high time that it was arrested. 
The limits proposed for torpedo craft and sub- 
marines are also ample. Of late years there has 
been a marked tendency abroad to force the pace in 
dimensions. Flotilla leaders now under construction 
in France will have a displacement exceeding 
3000 tons at full load, and the new destroyers 
will approach 2000 tons. If this sort of thing 
continues we shall be compelled in self-defence to 
build leaders and destroyers of equivalent weight 
and fighting power. It is, however, a futile and 
extravagant process which in the long run benefits 
nobody, least of all those nations which can only 
afford a very limited expenditure on naval arma- 
ments. 

As will be observed, the British Empire has 
signified its readiness to accept the 5: 5:3 ratio 
for cruisers of the heaviest type. If this formula is 
translated into practice the Empire, with its wide- 
spread and vital sea interests, will be reduced to 
bare equality in capital ships, aircraft-carriers 
and heavy cruisers with the United States, a 
country which is practically invulnerable to naval 
attack and in no sense dependent upon ocean 
trade for its existence. We hope the full magni- 
tude of this concession on Britain’s part will be 
appreciated in Washington. It has long been 
evident that American insistence on naval equality 
with the British Empire is due to political motives, 
and not to strategic necessity. In other words, 
America values the political influence and the 
prestige conferred by a great navy, and is appar- 
ently prepared to pay the price for what is, in her 
case, an appanage de luxe. We shall not quarrel 
with her on this account provided she does not 
expect us to conform to a standard of naval strength 
framed to suit her own convenience. It will be 
noticed that the British proposal for equality with 
the United States does not cover cruisers of the 
7500-ton class. Such vessels are designed primarily 
for commerce protection, and the Admiralty 
evidently feels that in this class we are entitled 
to a margin of supremacy, owing to our enormous 
volume of sea traffic, the length of our communica- 
tions, and the disastrous results that would follow 
a successful attempt to dispute our control of the 
arterial routes. We hope that the Admiralty, 
having taken up this position, will stout!y main- 
tain it. The British peoples are prepared to go 
to any reasonable lengths to secure the goodwill 
of their American cousins, but even in pursuit of 
this laudable aim they cannot afford to jeopardise 
their very existence, as they would be doing if 
they consented to reduce their naval defences 
below the minimum which experience has shown 
to be essential. It remains to be seen whether 
the United States will accept our claim to pre- 
ferential treatment in the matter of light crusiser 
tonnage or adhere to its demand for a rigid “ fifty- 
fifty * formula in every type of ship. In the latter 
event we fear that the Geneva Conference will 
prove abortive. It is an ominous sign that influ- 
ential voices in America should already be heard 
predicting the consequences of failure. The Chair- 
man of the House of Representatives Naval Com- 
mittee declared on Tuesday that a failure to reach 
agreement “would be followed by a resumption 
of competition in naval building and the passing 
of a Bill for ten new 10,000-ton American cruisers 
already recommended.’’ To make the hint more 
pointed, he added: ‘‘ With £100,000,000 Treasury 
surplus in hand, the question for Congress would 
be whether reduction of taxation is more important 
than national defence.’ We do not need to be 
reminded that America, with her superior wealth, 
could build two warships to our one if she were so 
disposed. But it is by no means certain that the 
taxpayers of America would consent to finance 
a naval programme which would be demonstrably 
out of proportion to the requirements of national 
defence and calculated to revive the spirit of com- 
petition in armaments which America has so loudly 
condemned, 


Apart from the vexed question of ratios, the 
present Conference has an opportunity of further- 
ing the cause of naval limitation by accepting the 
British proposals for tonnage reduction. These 
proposals have a deeper significance than may be 
visible at first glance. Mutatis mutandis, every 
reduction in the displacement of a fighting ship 
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involves a reduction in its radius of action. Thus 
a battleship of 35,000 tons would be more formid- 
able as an instrument for overseas warfare than 
one of 30,000 tons, irrespective of the difference 
in armament. This point is one of cardinal import- 
ance in view of the intention avowed by America 
at the Washington Conference of promoting peace 
by restricting the range of-naval weapons. It is 
generally agreed that the niost important achieve- 
ment at that Conference was the banning of new 
insular fleet bases in the Pacific. Thanks to this 
measure, the possibility of rival fleets coming within 
fighting reach of each other in the Pacific Ocean 
has been almost eliminated, and to that extent 
the risk of war is appreciably reduced. The next 
and most obvious stage in the process is to establish 
a lower standard of tonnage for each type of com- 
batant vessel. Japan is in sympathy With the 
British recommendations on this point, and we do 
not see how America can consistently oppose them. 
To argue, as some of her experts are doing, that 
her strategic problems are such as to demand large 
battleships and cruisers capable of conducting 
oversea operations, is to stultify all the professions 
upon which the American case for disarmament 
is founded. If the British Empire with its incom- 
parably greater naval commitments is willing to 
accept a lower standard of tonnage in future ships, 
surely the United States need not hesitate to do 
so. Many other points in the various programmes 
unfolded at Geneva call for consideration, not least 
the Japanese suggestion that a security pact should 
be entered into by the three nations, but discussion 
of them must be reserved for a subsequent issue. 


The Right of Continental Rallwaymen to Strike. 


THE difficulties of reconciling principles of indi- 
vidual and collective liberty with social duties are 
nowhere more clearly shown than when a body of 
men decide to paralyse an essential public service 
as a means of securing some object upon which 
they have set their hearts. That personal freedom 
of action must be limited by considerations of 
public welfare is a fundamental tenet of socialistic 
doctrine, yet, curiously enough, it is in circles 
where that doctrine is most widely disseminated 
that we find the greatest reluctance to admit the 
rights of the public to protect, by the organised 
power of the State, their means of transport, com- 
munication, and other essential services. In a 
democratic country, a strike for a political object 
stands self-condemned, for it is an attempt of a 
minority to coerce a Government elected by the 
majority. If the object is economic, such as the 
revision of wages or conditions of labour, the rights 
of the public equally forbid a cessation of vital 
services, and, above all, when machinery exists 
for an impartial decision upon the points in dispute. 
Labour organisations, however, are loath to aban- 
don their claim to employ the strike as a weapon 
of industrial warfare, even though it bece mes every 
day more devastating to themselves and to their 
fellow-citizens, as civilisation makes the members 
of the community more interdependent. When the 
Renkin Bill for the “ industrialisation ’’ of the 
Belgian State Railways was under discussion some 
years ago, the clause that excited the most violent 
opposition of the railway unions was one which 
would have made it compulsory in the last resort, 
that every dispute should be settled by the 
verdict of a court of arbitration. The walls of 
Brussels were then placarded with bills urging all 
organised workmen to unite in opposition to such 
tyranny. It was in vain that the Minister pointed 
out that every dispute, sooner or later, had to be 
settled somehow, and that it was much more 
sensible to get questions regulated at once by an 
impartial tribunal than it was to have a preliminary 
strike, which would impoverish the men and inflict 
injury on the whole community, before coming toa 
decision. That the common-sense view of the 
Minister would, ultimately, have prevailed is un- 
likely, but, in any event, the Belgian Railway Act 
of last year by which the railways were put under 
the management of a company, controlled by 
the ‘State, contains no clause rendering a railway 
strike illegal. 

The refusal of many European countries in which 
the railways are State owned, to permit the organi- 
sation of trade unions among the railway workers 
is undoubtedly a measure of protection against 
strikes. In the case of company-owned under- 
takings, such precautions on the part of a Govern- 
ment are neither necessary nor desirable, for the 
Government, as such, stands above and outside 
any dispute, free to act impartially if intervention 
is called for. With State ownership, on the other 


hand, the Government is both a party to the dispute 


and, of necessity, the final arbiter, a condition of 
affairs which is not conducive to confidence in its 
impartiality. That the labour organisations on 
the Continent recognise this, is clearly shown by 
the memorandum presented by the International 
Federation of Transport Workers to the recent 
International Labour Conference at Geneva. The 
Federation claims the legal right for all railway 
men to form trade unions on the grounds of a 
clause in the “‘ Labour Charter” of the Peace 
Treaty, which affirms the right of workmen to 
organise themselves “ for all objects not contrary 
to the laws.” The existence of railway trade 
unions is, however, not tolerated, in fact, even if by 
law, in several countries which are members of 
the League of Nations, such as, for example, 
Jugo-Slavia, Hungary, Roumania, Lithuania, and 
Italy. But the mere permission to form unions is 
by no means sufficient to satisfy the aspirations 
of the Federation. The freedom must be un- 
restricted, and must include the right to strike, 
presumably regardless of whether a strike is 
included amongst the actions “contrary to the 
laws’ or not. It is, in fact, openly proclaimed 
that the right of combination without the right to 
strike is derisory. According to the Federation, 
the majority of States have found the means of 
restricting or abolishing altogether the right of 
railway employees to go on strike. In Holland, 
for example, although the right of combination 
and of holding meetings is guaranteed to all 
citizens by law, the law equally provides for the 
punishment by fine or imprisonment of any State 
employee “‘ who refuses, after having received a 
legal order, to carry out the work for which he is 
engaged.” A similar state of affairs prevails in 
Jugo-Slavia and also in Bulgaria, where incitation 
to strike is punishable by fine or by imprisonment 
up toa year. In Germany, since 1920, it has been 
asserted by successive Governments that the rail- 
way employees have no right to strike, and in 1922 
the Minister of Transport compelled an organisa- 
tion of railway officials to erase from their articles 
of association a clause including the strike as a 
weapon in their disputes. Esthonia is a country 
which maintains an old Russian law preventing 
railway strikes, although the constitution of the 
country contains an article to the effect that ‘‘ the 
right of suspension of labour is legally admitted 
in Esthonia.”’ The little Duchy of Luxembourg, 
democratic as it is, has also judged it necessary to 
restrict the right of railwaymen to strike, while 
Switzerland, a model of democratic Government 
and the Mecca of all sorts of international leagues 
to defend the rights of minorities, has safeguarded 
the rights of the majority of its own citizens by 
a statute forbidding “strikes and obstruction ” 
on the part of the employees of the Federal rail- 
ways. Besides these legal restrictions on the use 
of the strike as a weapon in various continental 
countries, the prevalence of compulsory military 
service gives the Governments a power of dealing 
with such strikes as may break out, which is 
almost irresistible. If the situation is sufficiently 
serious, a partial mobilisation order may be issued, 
calling the disaffected men to the Colours, and 
placing them under military discipline. So drastic 
a measure would never be sanctioned by a Parlia- 
ment, unless it was necessary in the interests of 
public order or for the maintenance of the economic 
life of the country, but these are just the circum- 
stances in which it is right that the will of the 
majority of the citizens should be able to make itself 
effectively felt. Of recent years, the French, 
Belgian, Bulgarian, Hungarian and Greek Govern- 
ments have all had to have recourse to the powers 
of compulsion conferred on them by the military 
systems in order to assure the operation of their 
railway systems. 


What the International Federation of Trans- 
port Workers claimed at the Geneva Conference 
was simple, but comprehensive. It demanded the 
right for railway workers in all countries to com- 
bine in defence of their interests, and, as a corollary, 
the right to strike without legal or other restric- 
tion. The Federation asserted that railway men 
would never misuse such rights, being fully con- 
scious of their responsibilities towards the general 
population. The strike would never be resorted to 
except as a last resort, and when public opinion 
was favourable to the railway men’s demands. 
The value of this profession of moderation is, 
however, nullified by the fact that there is no certain 
means of knowing what the public thinks on any 
subject. Moreover, if any fraction of public 
opinion makes itself heard, there is still the question 
whether the individuals concerned have any 
accurate knowledge of the case in dispute. The 





only point upon which the public would be unanim- 





ous and also competent to judge, would be whether 
it wanted the railway service to be maintained 
or not. Of its answer to such a question there 
could be nodoubt. Norailway strike can ever have 
public opinion behind it, however much the public 
may wish to see any given grievances rectified. It is, 
indeed, significant that no general strike, in which 
the interests of the public have been directly 
affected, has ever been successful. The com- 
munity is stronger than any section of it, and soon 
learns to organise itself sufficiently to defeat an 
attempt of a minority to hold it to ransom. The 
experience of Stockholm, Winnipeg, and more 
recently of Great Britain, has demonstrated this. 
Any extensive railway strike therefore is a weapon 
which is likely to break in the hands of those who 
use it—a fact which ought by this time to be 
recognised by all responsible leaders of labour. 
Moreover, to demand, as the Federation does, the 
free and untrammelled right of the members of a 
trade union to subject their fellow-citizens to an 
economic blockade whenever it may please them 
to do so, comes awkwardly from a body which 
would be the first to demand that any international 
dispute should be settled by arbitration rather 
than by a trial of strength. 








Centenary of the Shaw’s Water 
Company's Works. 


On the 22nd inst. the Corporation of Greenock 
celebrated the centenary of the opening of the Shaw's 
Water Company's works for the supply of water to 
the town of Greenock and for operating a number of 
power plants. In a brochure which had been pre- 
pared to mark the occasion, it is pointed out that the 
first legislative provision regarding water for the town 
was made by an Act of Parliament passed in the year 
1773, which was the earliest Police Act for the burgh. 
The undertaking was placed under the charge of a 
body of Trustees for “* supplying the inhabitants with 
fresh and wholesome water, and for paving, cleansing, 
lighting and watching the streets and other public 
places.’ For these purposes the Trustees were em- 
powered to lay a tax on the inhabitants ‘‘ not exceed- 
ing 6d. per pound of the real rent of houses and other 
subjects possessed by them, and a rate upon shipping 
taking water.”’ The population of the burgh was then 
about 10,000. 

Under the Act two small reservoirs were constructed 
at the head of Lynedoch-street, and water was con- 
veyed from them in wooden pipes to a cistern in the 
Well Park. It is interesting to note that the survey 
for these reservoirs was carried out by James Watt, 
who was a native of Greenock, and that one of the 
reservoirs—the Berry Yards Reservoir—is still in 
existence, being used for the supply of unfiltered 
water for industrial purposes. To increase the supply, 
the Trustees, in 1811, feud a piece of ground at 
Murdieston, where they constructed a reservoir known 
as the Town's Dam. 

Prior to 1825, however, the town enjoyed a very 
insufficient supply of water, and, in dry seasons, much 
inconvenience was felt by the public, not only on 
account of a local want of water, but in consequence 
of being obliged to cart it from a distance for ordinary 
purposes. Some time previously, Sir Michael Shaw 
Stewart, Bart., who was the Superior of Greenock and 
of the greater portion of the lands in the neighbour- 
hood, had employed engineers to investigate the 
possibilities of making the supply more satisfactory. 
In 1824 a Mr. Thom, of Rothesay, who was a water 
engineer of considerable repute, reported to him that 
it was possible to form a reservoir in the course of 
Shaws Water by the construction of an embankment 
at the lower end of the Shaws Meadow, and to bring 
the water to the town by means of an aqueduct. 
Part of the scheme was the formation of power stations 
in several places, by means of water-wheels, at which 
points it was expected that factories would spring up. 

Sir Michael decided to act on the report, and, to 
carry it into effect, he formed a company under the 
name and style of the Shaws Water Joint Stock 
Company, which obtained an Act in 1825, entitled 
“An Act for Collecting the Shaw’s Water and apply- 
ing the same to the Driving Mills and Machinery 
near the Town of Greenock in the County of Renfrew, 
and for Supplying said Town and Harbour thereof 
with Water.” The necessary works comprised the 
formation of what was originally termed the Great 
Reservoir, but is now known as Loch Thom, after 
its constructor, which.contained 1780 million gallons, 
a@ compensation reservoir, which contained 90 million 
gallons, and a main aqueduct, known as the “ Cut,” 
which is 5} miles in length. A small reservoir, known 
as No. 3, was also constructed on the moor above the 
main aqueduct, and, at a later date, several addi- 
tional small reservoirs were formed. Power was 
actually given to construct two aqueducts with falls 
descending through the town, but only one, known 
as the Eastern Line Lead, was constructed. The com- 
pany, in course of time, entered into feu contracts 
with millowners, who erected mills and factories 





alongside the aqueduct, and to whom it furnished 
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water for driving machinery. The company charged 
a feu-duty for the land and a water rent in respect of 
the water supplied. The aqueduct was at a level of 
some 500ft. above the town, so that there was a 
considerable fall for the production of power. The 
opening of the works took place on April 16th, 1827, 
the sluices permitting the water to flow from the 
reservoir into the aqueduct being raised by the then 
Chief Magistrate, Mr. William Leitch, who imme- 
diately afterwards entered a boat and floated down 
the channel. 

A full account of the proceedings appeared at the 
time in the Greenock Advertiser, and of it a long 
abstract is given in the brochure to which we alluded 
above. Part of the abstract is as follows :—-‘* The 
spectacle of a vessel skirting the mountain’s brow, 
and tracking the sinuosities of the Alpine chain at 
so great an elevation, seemed the realisation of a 
dream of the wildest fancy, and the course of the boat 
was followed by crowds of delighted spectators. It 
arrived at Everton, in the vicinity of the town, exactly 
at a quarter to three, where it was received with 
cheers and a salute of cannon. The water was then 
allowed to flow into the regulating basin for three- 
quarters of an hour. It is at this point that the stream 
takes its descending course and a sufficiency of water 
having been poured into the basin at half-past three, 
the sluice was opened by Sir Michael Shaw Stewart, 
sixth Baronet, and the torrent bounded down each 
successive fall and rolled along the alternate level 
with fearful activity. It was at this juncture that the 
scene became one of the most interesting and 
animated description. The spectators, who amounted 
to several thousands, but who had previously been 
scattered irregularly over a considerable extent of the 
aqueduct line, now became more condensed, and 
moved onwards, as if in procession, following the 
march of the stream. In the appearance of the aque- 
duct a complete change had now taken place. What, a 
few minutes before, was a dry unmeaning channel, 
exhibited now an impetuous torrent; by turns a 
cascade sending up clouds of spray and a swift- 
rolling current, seeking its unquiet course towards 
the Clyde, whose ample waters lay far beneath. 
Arriving at length at one of the lowest falls on which 
the new Flour Mills belonging to the Society of Bakers 


have been erected, the Shaws water no longer dis- | 
ported itself idly and in vain. The dizzying wheel was | 


set in motion, with the fine machinery of the mills, 
and added new life to the scene. A discharge of 
cannon announced this event also. The mills and 
granary are on an extensive scale, and the former are 
driven by a water power equal to 28 horses. The 
machinery, which has been constructed by Mr. 
John Wood, Engineer, is remarkably fine, and by 
competent judges is pronounced inferior to nothing 
of the kind in Seotland. At half-past four the Shaws 
water, which for ages had discharged into the Clyde 
at Inverkip, now terminated its easterly course in 
the river above this town. 

“In conelusion, we cannot help remarking as a 


most singular circumstance that the birthplace of | 


Watt should have become the theatre for exhibiting 
the earliest practical demonstration, on a practical 
scale, of a great mechanical power, rivalling the 
utility of his own, and been the means of adding 
another name to the bright record of ingenious men, 
who have proved at once the benefactors of their 
country and of mankind.” 

The undertaking, the brochure continues, proved 
a complete success, and the demand for water grew 
so rapidly that the company in 1845 obtained another 
Act of Parliament to enable it “to increase the 
Supply of Water for driving Mills and Machinery 
near the Town of Greenock and for the Use of the 
Inhabitants of the said Town and Harbours thereof.” 
Under the powers of that Act the company con- 
structed the Kelly and Crawhin reservoirs, and the 
Kelly aqueduct, about 4} miles in length. It also 
constructed another aqueduct, known as the New 
Eastern Line of Lead, which branches off the original 
or Eastern Line of Lead at a point in the town situated 
about 180it. above sea level. 

About the year 1838 the water supply provided 
by the Water Trustees of the town had become in- 
adequate, and as a result the Trustees entered into an 
agreement with the Shaw’s Water Company, whereby 
the latter undertook to run into the Town’s reservoir 
at Murdieston a quantity of “‘ pure and wholesome” 
water amounting to 21,000 cubic feet per day, as a 
consideration for which the Trustees agreed to abandon 
in favour of the company the right to supply the 
shipping, and also the legal power which, with 
trifling exceptions, they had not exercised, of supply- 
ing water by private pipes. 

Going back to the year 1829, the brochure quotes 
the following passage on the filtration of the water, 
which was written in March of that year by Robert 
Thom to Sir Michael Shaw Stewart. The filters had 
been constructed at Greenock: 


‘“*T cannot now enter into a particular or detailed 
account of these filters, but shall do so and forward it 
with a plan at my earliest convenience. In the mean- 
time I may state that the water is made to pass 
through a body of very fine, clean, sharp sand, of 
about five feet deep; and that the water is, by a 
very simple contrivance, made to enter either at the 
top and percolate downwards, or at the bottom and 
percolate upwards, as we please; and when, in 
filtering, it percolates downwards, then, whenever the 





quantity of pure water falls short by the lodgment of 
sediment amongst the sand, the water is made to 
enter for a little at the bottom, and passing upwards 
with considerable force, carries the sediment out at 
and over the top into a waste drain made to receive it. 
In a few minutes the sediment is thus removed, and 
then the water being again made to enter at the top, 
the filter goes on as before, producing the full quantity 
of pure water.”’ 

With regard to this quotation, the brochure remarks 
that “it is interesting to note that this method of 
cleaning the filters by a reverse current of water is 
similar to that now adopted in the most modern 
installations of ‘ mechanical’ or rapid filters.” 

With the continued growth of the town, the water 
supply for domestic purposes again became inadequate, 
and there were many questions in dispute between the 
company and the town. As far back as 1846 a motion 
was made in the Town Council and Police Trust for 
taking measures to acquire the company’s works. 
At that time, however, the state of. matters was not 
quite ripe for so important a transaction, and the 
matter was not gone into; but the subject did not 
fall out of the public mind. In 1863 it became 
necessary to obtain a new Police Bill, and it was 
resolved to set the water question at rest at the same 
time. In 1866 there was passed the Greenock and 
Shaw’s Water Transfer Act, by which the town pur- 
chased the whole of the Shaw’s Water Joint Stock 
Company’s works for £170,000, and also undertook all 
the obligations imposed upon the company in terms 
of its Acts of Parliament and relative feu contracts. 
In the same year another Act, entitled the Greenock 
Water (Additional Works) Act, 1886, was passed, 
and under the powers contained in it, two other 
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called the Gryfe reservoirs, were con- 
| structed by the town. At a later date it was also 
found necessary to raise the embankment of Loch 
Thom so as to increase the capacity of that reservoir 
| from 1780 to 2500 million gallons. At the present 
}time the Greenock water undertaking comprises 
| nineteen reservoirs, having a total storage capacity of 
| 4230 million gallons, and a catchment area extending 
to 10,000 acres. 

Along the “‘ Old Line *’ Aqueduct between Overton 
and the sea, there are, in all, nineteen fails, varying in 
height from 17ft. to 64ft. 4in. which produce collectively 
1283 horse-power. The falls are feud to various 
bodies and firms, and are used for the following pur- 
poses :—(a) Electricity power stations (2), by the 
Greenock Corporation ; (6) a distillery ; (c) foundries 
(2); (d) chemical] works (2); (e) a net factory; (jf) 
@ sugar refinery ; (g) a cereals factory ; (hk) woollen 
mills (7); (j) a rope works ; and (k) paper mills (2). 
Along the New Line, between the same points, there 
are seven falls, varying in height from I]4ft. to 48ft., 
and capable of producing collectively 283 horse- 
power, which is employed in three foundries, three 
distilleries, and one sugar refinery. 

The quantity of water allotted for the Eastern 
Branch or Division of Mill Leads is 1200 cubic feet 
per minute for twelve hours—with one exception, in 
which the time is thirteen and a-half hours—* every 
lawful or working day.”’ To ensure that the correct 
amount should flow, nine self-regulating sluices were 
originally employed. In Weir's “History of 
Greenock,”’ which was published in 1829, it is stated 
that “the body of the water is so kept in check, 
through the various self-acting sluices, that during 
the stormiest night and should ‘ rains fall as it were 
their last,’ in silence and loneliness they would act 
on, with that safety and precision which gives 
security to the district where the various embank- 
ments have been made.”’ At the present time, only 
two of the original nine sluices are in operation—one 
at the compensation reservoir, and the other at 
Overton Reservoir, The self-regulating sluices on the 








Main Aqueduct for the discharge of flood waters 
were superseded by syphon spillways during the past 


year. The system was, as has been said, originally 
designed to supply water-wheels ; nowadays, how- 
ever, turbines have been installed at most of the 
mills. The following interesting details are given in 
the brochure of a large water-wheel which, until a 
few years ago, was in existence at “ Millsteads ”’ 
Nos. 8 and 9, and which was at one time described as 
‘*‘a most perfect specimen of its class.” The wheel, 
it may be added, was constructed in 1841 by James 
Smith, of Deanston :—‘ The total height of the 
waterfalls is 64ft. 4in., and the energy available is 
230 horse-power. The wheel, which weighed 117 tons, 
was 70ft. 2in. in diameter and 12ft. in width. The 
cast iron shrouding was 17in. deep, and there were 
160 buckets made of sheet iron, each holding 100 
gallons of water. The axle weighed 11 tons, and was 
fitted with two cast iron centres, 10ft. in diameter, 
each weighing 8} tons. The wheel made one and one- 
third turns per minute, and the main shaft into the 
mill made 50 turns per minute. The water, which 
was conveyed in an iron trough to the wheel, was 
delivered about 6}ft. from the top, and the action of 
the sluice was regulated by an ingenious governor 
which was considered to be an excellent specimen of 
this indispensable adjunct of prime movers of all 
kinds.”’ A view of this wheel taken before it was 
dismantled is reproduced in the accompanying engrav- 
ing. 
A few years ago an extension of the Greenock 
waterworks having become necessary, a Provisional 
Order was successfully promoted by the Corporation 
for the acquisition of the water rights of the mill- 
owners situated on the New Eastern Line of Lead. 
As a result, a supply of water amounting to 4} million 
gallons per day was obtained for the town at a cost of 
£102,000. Agreements were entered into with several 
of these millowners, whereby the Corporation may 
send down the water supply formerly allotted to this 
Line of Lead whenever it is in a position to do so, 
and in return receive payment for the water. By 
this arrangement, the use of the water for power 
purposes is postponed until the public health require- 
ments of the burgh are met. ; 

The brochure ends with the following comments : 
—‘* The importance of utilising to its fullest extent 
the available water power of the country is becoming 
more apparent day by day, and great credit is due 
to the pioneers, Sir Michael Shaw Stewart, Baronet, 
and the other promoters of the Shaw’s Water Com- 
pany, who, in an age newly awakened by Watt to 
the possibilities of a powerful and economical steam 
engine, dared to launch, in confident rivalry, the 
great water power scheme which Thom’s clear 
genius had outlined to them. Theadvent of the Shaw's 
Water Power Scheme undoubtedly opened up great 
possibilities to the then small town, and the fact that 
the scheme has stood the test of 100 years’ continuous 
working shows that it was no idle dream on the part 
of the engineer.” 
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SECTION ON 8 B 
FIG. 3 


The Siemens-Benson Critical 
Pressure Boiler. 


Ir the water in a boiler is heated to about 705 deg. 
Fah., the steam pressure will be 3158 lb. per square 
inch. Under these conditions, the density of the water 
will be so much reduced by the high temperature, and 
that of the steam so much increased by the high 
pressure that the two densities will have become 
equal. Since by the nature of the case the temperatures 
and pressures are also equal, there will be no physical 
difference between the water and the steam. The 
boiler indeed will be filled with a substance which 
may be called either steam or water, but is more 
properly regarded as steam, because, so long as the 
temperature is not reduced, no liquid can be present. 
By working a boiler, therefore, at any temperature 
and pressure above the critical, water is changed into 
steam without any ebullition on the heating surfaces 








merely of a length of heated tube, | boiler capable of a maximum output of 22,000 Ib. 
the water forced in at one end | of steam per hour at 1420 Ib. pressure and 756 deg. 
coming out as steam at the other. | Fah. at the stop valve. Instead of building it as an 
Quite apart from its very high | entirely separate unit, it was considered preferable 
pressure, steam raised under such | to combine it with an existing boiler, which would 
conditions could not be used | act as a feed heater, this plan not only economising 
efficiently, for with even the | space, but serving to determine the practicability of 
least adiabatic expansion about | the development of low-pressure boiler plants gener- 
-— half of :t would at once condense | ally along similar lines. The arrangement actually 
into water. Since its tempera- | adopted is illustrated herewith. A Borsig horizontal 
ture, moreover, is too high to | tube boiler constructed in 1903, having a heating 
permit of this undesirable charac- | surface of 3283 square feet and built for a working 
teristic being sensibly modified | pressure of 185 lb. per square inch, was raised several 
by such superheat as construc- | feet above its original level, and in the extra space 
tional materials can stand, the | thus made available beneath the tubes the high- 
only practicable way to make pressure generating elements were placed. The 
use of this principle of generation | boiler was fitted for firing with oil burners for 
is to reduce the pressure to a | convenience of testing and manipulation. 
reasonable figure by throttling, The Benson elements consist of groups of hori- 
and then to dry and superheat | zontal tubes set transversely across the combustion 
the lower pressure steam so | space, the lower tubes forming a roof to the furnace. 
produced. It seems clear from | The tubes are of ordinary steel, 20 mm. (0-787in.) 
an article which appeared in the | internal diameter, and 32 mm. (1-259in.) external 
Journal of the Franklin Institute | diameter. They are arranged in three decks vertically, 
in 1827 that the first man to marked I., IT., and ITI., on Fig. 2. The feed water is 
generate steam above the critical | heated to 180 deg. Cent. in the low-pressure boiler, 
pressure and to reduce it to a workable condition by | and is therefore under a pressure of 130 Ib. per square 
throttling and superheating was Jacob Perkins more | inch. At this temperature and pressure it enters the 
than a hundred yearsago. Likesomany other inventors | high-pressure feed pump, which delivers it into the 
Perkins was before his time, and the modern develop- | lowest tube deck I. In this deck, which constitutes 
ments of the process must be credited to Mark Benson, | one-fifth of the high-pressure heating surface, the 
whose first boiler was put down in the works of the | water is raised to a temperature above the critical, 
English Electric Company, Ltd., at Rugby, in 1922. | and therefore passes as slightly superheated steam 
This boiler generated 9900 Ib. of steam per hour at | at 3200 Ib. per square inch through the end connec- 
3250 lb. per square inch, the pressure being reduced | tions to the deck of tubes marked II. in Fig. 2. 
by throttling to 1500 lb. per square inch and super- | This deck of tubes constitutes three-fifths of the high- 
heated at that temperature to about 800 deg. Fah. | pressure surface and serves to superheat the steam 
The steam at this latter pressure and temperature | to 752 deg. Fah. At this temperature, and still at 
was used to drive a turbine built by the English Elec- | the pressure of 3200 lb. per square inch, it is taken to 
tric Company, which developed 500 B.H.P. when | a throttle valve by which its pressure is reduced to 
exhausting against a back pressure of 200 lb. per | about 1490 lb. per square inch. At this lower pres- 
square inch, The success of the plant was such that | sure it is delivered to deck No. LIL., in which it is re- 
the Benson patents were acquired by Messrs. Siemens- superheated to about 770 deg. Fah. 
Schuckertwerke, of Siemenstadt, Berlin, who at| The total heating surface of decks I., II., and IIL, 
once put down a plant of their own in order to inves- | which together constitute the high-pressure part of 
tigate thoroughly the possibilities of the system. | the boiler, amounts to 2325 square feet. The lowest 
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deck consists of three elements, each of which is made 
up of three separate tubes doubled backwards and 
forwards so as to give thirty-six passes through the 
furnace. The three tubes of each element are con- 
nected in series. They are not fixed rigidly to any 
part of the boiler framing, so as to have freedom to 
expand, and they are supported midway across the 
furnace by steady-plates of cast iron, which maintain 
their spacing. The three elements are connected in 
parallel. All connections are out of the furnace space 
at one side of the boiler, where they can be kept easily 
under observation. Tube deck Il. consists of nine 
elements in all, each clement being similar to those 
just described, but having its three tubes connected 
in parallel. The elements themselves are connected 
vertically in series and horizontally in parallel. 
Tube deck ILI., which acts as a superheater for steam 
at the reduced pressure, has both tubes and elements 
in parallel, so that the steam has altogether nine 
alternative paths through this deck. The headers 
connecting the sections are pipes about 2-75in. dia- 
meter, into which branches of the same diameter as 
the tubes are screwed and welded. The connections 
between these branches and the individual pipes 
are made with oval flanges screwed on. The flanges 
have circular central bosses of small diameter on their 
adjacent faces, so that the joint itself, which is made 
means of a metal ring squeezed between the 


by 
These joints 


countersunk pipe ends, can be seen. 
have been entirely satisfactory. 

It is essential to the principle of the Benson boiler 
that, whatever the load, the pressure in the tube decks 
1. and Il. shall be maintained at at least 3158 Ib. 
per square inch. To this end the furnace and the 
iced water must be simultaneously controlled, either 
by the fireman or by some automatic apparatus. 
The pressure is regulated in the Siemens-Benson 
boiler either by a hand-operated angle valve which 
controls the outlet of the tube deck II1., or by an auto- 
matic regulator which serves the same purpose. The 
casings of these valves are of cast steel and the valves 
themselves and their seatings of stainless steel. 
There are also safety valves fitted to the boiler, which 
limit the pressure in tube decks L. and Il. to about 
3300 Ib. per square inch, and in deck III. to about 
1500 Ib. per square inch, and thus safeguard the tube 
systems and the feed pump. 

The feed pump used for the high-pressure part of 
the boiler is of the three-plunger vertical type similar 


TABLE.— Tests of the Siemens-Benson Boiler. 


7,110 
68 


Steam generated, Ib. /hr. 
Feed water temperature, deg. Fal. 
High-pressure feed pump suction, 


10,530 13,410 16,920 
71-6 73-4 71-6 


Ib. /in.* ° 60 111 138 138 
Ditte, Gem Wee wk ce le Cl 329 349 349 
Feed water entering Benson se-- 

tion, Ib.jin.* .. .. .. «..| 3,200 | 3,260; 3,260, 3,280 

Ditto, deg. Veh... .. «.. «.| 284 331 352 352 
(jas temperature above upper deck, 

deg. Fah. ye . 66 2ee “Se 523 556 570 564 
Gas temperature above  inter- 

mediate deck, deg. Fah. -. 617 664 669 662 
(Gas temperature above lower deck, 

deg. Fah. oh Me. 02... 700 694 696 
High-pressure side of reducing 

valve, Ib. /in.* ° -- «+ 3,220 3,150 3,020 2,970 

Ditto, deg. Fah... .. .. «..| 738 738 734 718 
Low-pressure side of reducing 

valve, Ib. /in.* «+ «os ov) 1,450} 1,450) 1,475) 1,510 

Ditto, deg. Fah... .. .. .., 592 | 590; 592, 588 
Outlet of superheater, Ib. jin? .. 1,420 1,410 1,420, 1,410 

Ditto, deg. Fab... .. .. .., 750 766 06«— 7660 750 
Power for high-pressure feed pump. 

a eee - B1-7 46-4 60-2 79-6 
Consumption of fuel oil,* Ib. /hr. 1,107 1,492 1,760 2,155 
Number of oil burmers .. .. .. 1 4 5 6 
Pressure of fuel oil, Ib./in.* ..  .. 7 128 107 126 
Exit flue gas temperature, deg. 

Bae as wt ~ be dp’ 374 415 482 532 
Percentage of CO, .. 1h) LS 12; 12-2 


* N.B.Calorific value of fuel oil 17,910 B.Th.U, per Ib. 
to that used for hydraulic power work. Water from 
the low-pressure boiler flows to it under a pressure of 
140 Ib. to 170 lb. per square inch, and at a temprea- 
ture ranging between 360 deg. and 375 deg. Fah. 
This water is raised by the pump to a pressure of 
3340 Ib., and delivered to the feed line. The pump 
has a capacity of 22,000 lb. of water per hour, and 
requires 85 kW to drive it at full load. It is driven 
by a variable speed direct-current motor connected 
by a belt. 

A large number of tests have been carried out on 
the boiler during the last eighteen months. Its small 
water content appears to present no serious operat- 
ing difficulties, but, on the other hand, enables the 
boiler to respond with great rapidity to different 
demands for steam. Full steam pressure can be 
raised in twenty or twenty-five minutes, even with 
moderate firing, and the time could be brought down 
to a quarter of an hour or so in case of necessity. 
The small water contents of the boiler, moreover, 
make it essentially a safety boiler in spite of its high 
pressure. On one occasion a tube burst owing to the 
use of dirty feed water, and a consequent scaling up 
and over heating of the tube. There was no particular 
commotion, the rush of steam from the burst tube 
put out the oil burners, and mostly escaped up the 
chimney. Beyond a little bending of the pipe near 
the point of rupture, there was no destruction of the 
boiler. The element affected was replaced by another, 
and the boiler was in service again the following day. 


with thermit, the element then being ready for further 
service. 

In a recent issue of the Zeitschrift des Vereines 
Deutscher Ingenieure some figures concerning the 
performance of the Siemens-Benson boiler were 
given by Dipl-Ing. W. Abendroth, to whose article 
we are indebted for the preceding table and for certain 
other data relating to the plant. 

The figures given in the table represent data col- 
lected during an eight-hour test. Temperature 
measurements are believed to be correct within 2 per 
cent. and pressures within 1 per cent. The feed water 
was measured into the low-pressure boiler and also 
into the high-pressure boiler, though only the figures 
concerning the latter are tabulated. Temperature 
measurements were made by means of copper- 
constantan thermo-couples placed in different parts 
of the boiler and connected to a pyrometer. The 
first two columns of the table do not lend themselves 
to a calculation of the efficiency of the high-pressure 
boiler, because the conditions in the low-pressure 
boiler, with its large water contents, were not steady. 
From the other two columns, efficiencies of 72 and 
74 per cent. can be respectively calculated, but these 
figures must be viewed in the light of the combina- 
tion of the high-pressure part of the plant with an 
existing low-pressure boiler not specially designed for 
such service. 

The plant is used to drive a nine-staze impulse 
turbine designed to take steam at 1420 lb. pressure 
and 752 deg. Fah., and to exhaust against a back 
pressure of 185 Ib. The turbine runs at 10,000 r.p.m., 
and drives a 1000-kW direct-current dynamo at 
3000 revolutions through gearing. As regards the 
results obtained generally with the Siemens-Benson 
boiler, it is sufficient evidence of the satisfaction which 
the plant has given to say that a new boiler is now 
under construction, designed for the delivery of 
55,000 Ib. to 66,000 Ib. of steam per hour to a turbine, 
at a pressure of 2560 Ib. per square inch and a tem- 
perature of 788 deg. Fah. 








Theory and Practice. 





Tue following e occurred in the presidential 
address delivered by Dr. Herbert Lapworth before the 
Institution of Water Engineers on June 8th last :-— 

“ To define what is scientific method is not easy, and it 
is instinctive and inherent in many who have never 
actually received a scientific training. Broadly, in relation 
to any investigation or problem, I should say that, in 
opposition to ‘rule of thumb,’ which is partly instinct 
and partly derived from experience, it is insisted, as a 
safeguard or tempering to pure instinct and one’s usually 
limited experience, firstly, that as far as possible all data 
relating to similar previous investigations or problems 
should be collected and examined ; and secondly, that the 
solution or answer should, in the light of this research, 
and one’s own experience, be estimated as closely as 
possible beforehand by consideration, calculation, or 
deduction. At opposite poles the ‘ rule-of-thumb’ man 
says, ‘ Let us try this; I feel this is right ;’ the academic 
man says, ‘ I have worked it out, and this ought to be the 
solution.’ At such extremes both may frequently be wide 
of the truth. 

** In the great bulk of our engineering practice, of course, 
neither pure science nor the practical sense alone can 
serve the best results. Kipling has summarised the essen- 
tial great truth in the words quoted at the beginning of 
this address: *‘ By reason and experiment. The one is 
useless without the other,’ and this applies to the- whole 
realm of science and engineering. At the one extremity, 
it is true there are many problems which can only be solved 
by what is termed ‘ judgment,’ at the other are questions 
to which scientific calculation alone can find an answer. 
But in the centre lies a considerable proportion of our 
difficulties, in which theory and practice, or science and 
experience, play equal parts. 

** The lacune in the purely practical and purely academic 
are fairly obvious. The solution of engineering problems 
often involves so many factors, some unknown and some 
incapable of being expressed in measure, that a purely 
theoretical or mathematical treatment is impossible, 
unless so many assumptions are made that one might be 
justified in assuming the answer at the very outset. 

“The graduate fresh from college is inclined to think 
that most engineering problems can be solved by mathe- 
matical deductions, assuming that with one or two factors 
known other factors may be ignored; and further, to 
expect a degree of accuracy which is hopelessly incapable 
of being realised in practice. This, I believe, is partly 
due to the fact that during an engineering course it is 
almost impossible for professors constantly to demon- 
strate all the exceptions and factors which modify the 
application of the general scientific principles they teach. 
A certain rigid dogmatism must be maintained, otherwise 
md confusion is apt to rise in the mind of the student. 

evertheless this rigidity tends to encourage distorted 
views, which may not be rectified for years, and never 
entirely in exceptional cases. It is probable that a more 
balanced perspective would be attained if one’s theoretical 
studies were entered after some years of practical expe- 
rience; but there are ve difficulties in such a pro- 
cedure, and it is doubtful if it is practicable. 

“* At the other extreme the assumption by the purely 
ractical man that engineering prob can invariably 

solved by common sense is almost equally dangerous. 
Doubtless the practical man an intuitive sense 
of the many own factors involved in one’s work ; but 
in engineering to-day common sense per se is not quite 
enough ; it cannot answer many questions, and may some- 
times fail woefully in the analysis of data and its applica- 
tion to fresh lines of research. I am inclined to think, 





The damaged part of the burst tube, a piece about a 
yard long, was cut out and another piece welded in 





while admiring the so-called ‘ practical’ man in many 
ways, that he is rather apt to judge solely by his own and 








naturally limited experience, and to believe there is only 
one way of doing a job, whereas a wider sense teaches that 
there may often be several ways, more or less equally 
good, of attaining the same end. 

“Probably the most striking example of balanced 


theory and practice is to be found in the late Thomas 
Hawksley. Thoroughly practical in every sense, he con- 
structed more waterworks than any follower, and applied 
to his work the scientific method in almost as perfect a 
way as it seems possible to achieve. Throughout the whole 
of his exceptionally arduous life he collected and analysed 
a mass of data and established a large number of basic 
principles, rules and formule, many of which to this day 
are largely followed in waterworks practice. His technical 
knowledge and scientific attainments appear to have been 
largely, if not entirely, self-acquired, and one cannot fail 
to admire profoundly the skill and methods of this 
undoubted genius. 

“It has been said, however, that not the least benefit 
of science is the scepticism it encourages and the reluctance 
to taking customs and rules for granted ; or rather, per- 
haps, that before acceptance and action we should learn 
and examine what has aon done by others. This is surely 
a healthy and sound attitude of mind in our own work, 
but there must naturally be a limit to this in practice. 
We have to get on, and are compelled to accept more than 
we can fully explore, for an ultra-critical sonse is the 
negation of action, either in engineering or any other 
sphere of activity. 

“My chief sympathy, however, with the sceptical atti- 
tude is more in relation to the many rules and formule 
we are apt to accept as the last rigid word. Many of these 
undoubtedly have served and still serve a useful purpose ; 
they are time-savers and usually help us to avoid serious 
errors. But if we could examine their sources and origins 
we should often be surprised to find that they are based 
on flimsy, inadequate and unreliable data, and at best 
extend.over a much narrower range than they are sup- 
posed to do. I am convinced that, while familiarising 
oneself with the work of others, it is wise to attempt as 
far as possible to get back to first principles unhampered 
by rigid rules, though it is not always easy in actual 
practice. 

“ Within our own time great advances in waterworks 
engineering from the direct application of science have 
been secured. In general, designs have become more 
refined and many of our old rules and methods consider- 
ably modified. Research into the chemistry and biology 
of filtration and the treatment of water has cffected 
material reduction in capital cost and greatly increased 
freedom and safety in the use of doubtful waters. This 
will probably result in a wider resort to river waters in the 
not too remote future, when our upland and underground 
sources of pure water have become largely exhausted. 
Investigations in pipe linings, pipe materials, and the 
corrosion of pipes are still actively proceeding, for these 
problems are mucli in a state of flux and revolutionary 
changes may be expected at any moment. 

“To mechanical science we are indebted for continuous 
research into the use of oil, gases, and electricity as prime 
movers, often replacing steam, with materially reduced 
capital cost. The rapidly extending use also of high-lift 
centrifugal pumps of increasing efficiency is to be specially 
noted. 

“* Finally, to mathematical and physical science we owe 
much in the use of reinforced concrete and in improved 
precision in hydraulic calculations and methods of measur- 
ing and metering water. Through mathematics also we 
are in general attaining greater economy in the design of 
works, and attempting to confine within more reasonable 
limits the extravagant ‘ factors of safety ° of the past.”’ 








National Federation of Iron and 
Steel Manufacturers. 


Tux dinner held by the National Federation of lron and 
Steel Manufacturers at the Connaught Rooms on Thursday, 
June 16th, was the most largely attended of any of the 
Federation's banquets. Whether that was because the 
Chancellor of the Exchequer was the principal speaker 
or whether it indicates the growing influenge of the Federa- 
tion, we cannot say. Mr. H. C. Bond occupied the chair, 
and in proposing the toast of “His Majesty's Govern- 
ment,” he alluded to the fact that the ever-rising walls of 
tarifis made it increasingly difficult for British iron and 
steel manufacturers to find adequate markets for their 
eo in foreign countries. They had therefore to 
ook to the British Empire to absorb their products. * It 
must not be forgotten,”’ he said, “‘ that great as is the finan 
cial and commercial influence of this country in the world 
of international commerce, we are essentially an industrial 
nation. Out of our population, 14 millions are engaged in 
industry, and I venture to suggest, not only to H.M. 
Government, but to the people of this country generally, 
that if we are to maintain our position in the world, and 
if we are to provide the standard of living for our people 
which we now accept as a minimum, we must devote more 
attention to the prosperity of industry and the conditions 
which govern prosperity than we have done in the post- 
war years. We cannot keep any large proportion of these 
14 millions of people employed upon the production of 
luxuries or by catering for amusement or by buying and 
selling the goods of other countries, or by financing the 
trade of other countries—and even their industries—in 
competition with our own.” Touching upon taxation, 
he referred particularly to the ever-increasing burden of 
local taxation and expenditure. The everage cort of 
local rates and taxes per ton of steel plates throughout the 
United Kingdom was Is. 7d. in 1913 and was now no 
less than 4s. 7d. Furthermore, social services, im 
upon industry by statute, cost now 4s. 3d. per ton, as com- 
pared with Is. 7d. in 1913. In conclusion, he observed 
that Great Britain had to compete with foreign nations, 
which worked longer hours for lower wages, and he desired 
to impress upon the Government that, in his opinion, 
the question of working-hours was even of greater 
importance than the question of wages. 

r. Churchill, in acknowledging the toast, said that 
this country was actually more prosperous than it had 
been ; but it was not enough to make actual progress, a 
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proportionate progress must be made if Great Britain | and grinding mechanism. 


was to maintain its position in the world and play its part 
as the centre of a world-wide empire. 


lighten the burdens under which it laboured. Though well 
aware of the extremely difficult conditions which faced 
the iron and steel trades, he looked forward beyond the 
immediate troubles, and proclaimed himself an optimist. 

The health of “The Iron and Steel Industries * was 
proposed by the Richt Hon. Sir Philip Cunliffe-Lister, in a 
speech which was principally devoted to an advocacy 
of amalgamation and federation. The response was made 
by Mr. Benjamin Talbot, who acknowledged the charge 
which was sometimes made that Great Britain was not 
keeping pace in improvements with foreign nations. 
That was not because we lacked the technical knowledge or 
the practical experience and skill in managers and men, 
neither did it he in the absence of the necessary raw 
materials or unfavourable geographical position. The 
reason was to be found in the unfair and uncqua! trading 
conditions that had been imposed upon British steel 
makers for many years, which did not permit them to make 
the same profits as their foreign competitors. He pro- 
ceeded then to give figures from the United States Steel 
Corporation to confirm this view. If British steel works 
could make improvements out of profits, they would be 
on a par with any plant in the world. Finally he touched 
upon the question of protection. “If,” he said, “* the 
importation of steel from protected countries is encouraged, 
and continues to come in large quantities, restriction of 
our output is bound to follow, and we shall not keep pace 
with our foreign competitors in improvements or efficiency. 
It may be that the voters of the country are indifferent 
as to whether we progress and keep our position inter- 
nationally or not. They may say that unless we can manu- 
facture and compete with foreign steel with its fiscal pre- 
ferences, made from raw materials and produced under a 
lower standard of life than ours—both in wages and hours 
of work-——we must accept the consequences. If this is so, 
then, I believe, a few more years of large imports will 
bring about a continued decline until we reach a stage 
where the country is mainly dependent on foreign sources 
of supply for shipbuilding, engineering and working-up 
industries.” 








A New Sheet Edge Grinding 
Machine. 


Ix order to produce a neat seam when welding metal 
sheets by modern methods, it is necessary to ensure that 
the edges of the sheets are metalically clean before the 
actual welding operation is begun. Such a precaution 
is particularly necessary when sheets of poor quality, such 
as scaly sheets, or various kinds of galvanised work have 


to be dealt with. In order to clean sheets, both pickling 

















THE SOAG SHEET EDGE GRINDER 


and sand-blasting are sometimes resorted to. One dis- 
advantage of pickling, however, is the possibility of subse- 
quent rusting, while sand-blasting is often a cumbersome 
process with sheet metal work. A good way of preparing 
the sheets for welding is to grind and slightly bevel both 
edges, which produces a clean metal face ready for jointing. 

With the object of rapidly carrying out such a grinding 
operation, Soag Machine Tools, Ltd., of 45, Horseferry- 
road, Westminster, 8.W.1, has recently placed a new 
machine on the market. The Soag G.I. sheet grinder, which 
is illustrated in the accompanying engraving, will be seen 
to be a machine of simple construction. The main frame- 


| 
| 
| 
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work is a steel structure, to which is attached the driving 





He assured the 
Federation that the Government would do its best to 


There is an under shaft fur- 
nished with fast and loose pulleys, which carries the driving 
pulley for the two grinding spindles. The grinding wheels 
are mounted on swinging frames, which are pivoted on 
the under shaft and carried on bushed bearings. The 
two spindles run in roller bearings and revolve at 3000 
r.p.m, They are driven by a single belt, which passes 
over a jockey pulley. The distance between the grinding 
wheels is adjusted by means of set screws and springs, and 
while the wheels being suspended in inverted pendulum 
fashion are free to give sideways. The sheets to be ground 
are passed through the machine from left to right, and 
are fed between the grinding wheels by means of friction 
guide wheels, which are driven by two vertical shafts 
worked by gearing from the end of the main driving shaft. 
The distance between the guide wheels can also be varied 
as required to accommodate sheets ranging in thickness 
from No, 22 gauge up to jin. The feed speed is about 
12ft. per minute, and the width of the ground edge formed 
by the grinding wheels is about jin. A vertically arranged 
angle frame is supplied for use with large sheets. The 
makers claim that by using such a machine a more sightly 
weld is produced and less current is required when using 
electrical welding methods. 








Balancing Gear for a Four-cylinder 
250 B.H.P. Oil Engine. 


WHEN describing the auxiliary machinery of the newly 
reconditioned and re-engined Canadian-Pacific liner 
Empress of Australia in our issue of last week, we referred 
briefly to the two 165-kW oil engine driven generating 
sets, and the special balancing fitted to them. We are now 
able, by the courtesy of W. H. Allen, Sons and Co., Ltd., 








FIG. 1-END VIEW OF ENGINE 


| to give some further particulars of the type of balancing 
gear employed. 

| Each of the two units comprises a four-cylinder Allen- 
| B & W type oil engine, having a cylinder bore of 325 mm. 
and a stroke of 400 mm., and designed to develop 250 
| B.H.P. when running at a normal speed of 300 r.p.m. 
| The engines are coupled to 165 kW. 110-volt generators, 
which are mounted on a substantial dynamo bed-plate, 


tion. With a four-cylinder unit, however, which was 
essential to meet the space and output conditions, the out- 
of-balance forces were admittedly greater than those of 
a six-cylinder unit. The owners of the vessel were specially 
desirous that every precaution should be taken to avoid 
vibration, and for this reason they were agreeable that a 
suitably designed balancing gear should be fitted to the 
engine at an extra cost. The design adopted was first 
proposed, we understand, by Mr. James Thomson, of the 
technical department of the Fairfield Shipbuilding and 
Engineering Company, Ltd., and it was then adopted, 
worked out and applied to the engines in question by the 
designing staff of W. H. Allen, Sons and Co., Ltd., at 
Bedford. From the illustrations, Figs. 1 and 2, it will be 
seen that the gear coysists essentially of two gear-driven 
shafts, one on either side of the engine bed-plate, to which 
the sector-shaped balance weights are keyed. Fig. 1 is 
a@ general view of the engine taken from the compressor 
end, from which the arrangement of the end gear casing 
and one of the side balance weight boxes can be seen. 
The upper view of Fig. 2 gives details of the gear drive. 
A cast iron spur wheel, with ninety-two teeth, is mounted 
on a spindle in line with the crank shaft centre, and is 
carried on bushed bearings formed in the gear case and its 
cover. This spindle is driven from an extension of the 
crank pin of the air compressor, which passes through a 
bushed hole in the solid oil pump gear wheel, mounted on 
the end of the driven spindle in the compressor crank case. 
On the left-hand side of the engine, looking from the end, 
there is an eighty-one:toothed cast iron intermediate 
wheel, which drives the forty-six-tooth steel wheel on the 
balancing shaft in an anti-clockwise direction. On the 
right-hand side two intermediate wheels, each having 
forty-two teeth, one of steel, and the other of phosphor 
bronze, are interposed, and they drive a similar steel whee! 
on the other balancing shaft which runs, however, in a 
clockwise direction. 

The gear wheel and the bearings of the two balance- 
weight shafts are lubricated by a small oil pump of the 
gear type, which is neatly housed in the centre of the gear 
case near the bottom. The lubricating oil connections are 
shown in the upper view of Fig. 2. In the lower view 
a diagram showing the correct position for setting the 
balance-weights relative to the position of the engine 
cranks is given. This view also show the substantial 
balance-weight boxes which are rigidly secured to the 
machined sides of the engine bed-plate by a series of closely 
spaced fitting bolts. As well as the outward turning 
segmental balance-weights, which occupy a _ position 
between the centres of No. 2 and No. 3 cylinders, there are 
concentric masses fitted on the shafts between cylinders 
No. 1 and No. 2, which increase the inertia of the balancing 
system. 

As shown by our illustrations, the gear wheels are easily 
made accessible by removing the cover of the gear case, 
while the revolving masses, the balance-weights and their 
bearings are conveniently enclosed by a light casing of 
planished steel. 

The engines, which we examined while in operation 
aboard ship, ran very quietly, and the balancing gear 
appeared to fulfil admirably the purpose for which it was 
designed. 








TELEGRAPH AND TELEPHONE WIRES. 


Two specifications just issued by the B.E.S.A. are 
revisions of the 1923 editions, and are issued in two 
volumes, the first volume comprising specifications Nos. 
174-181, and dealing with non-ferrous materials for 
overhead line wires, the second volume comprising 
Nos. 182-184, and dealing with galvanised iron and steel 
wire for the same purpose. The chief features in which 
these specifications differ from the 1923 editions are as 
follows :—({a) Specifications for cadmium-copper wire, 
tapes, binders and jointing sleeves have been mceluded in 
specifications Nos. 175, 178 and 181, the only material 
recognised in the corresponding old specifications being 
bronze. 

(6) A new class of material has been introduced into 
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FIG. 2—ARRANGEMENT OF BALANCING GEAR 


bolted to the engine bed-plate, which carries an inter- 
mediate bearing between the fly-wheel of the engine and 
the generator armature as well as the outer bearing for 
the armature spindle. The design of the unit was such as 
was shown by the makers’ careful records not to possess 
unbalanced forces which would synchronise with either the 
natural period of vibration of the ship or that of the 
propelling machinery in such a way as to give rise to vibra- 





specifications 182-184, this being designated ** high-purity 
iron."’ The composition of this material is fully specified, 
the high-purity iron being given as an alternative to the 
ordinary low-carbon steel, which, of course, is still retained. 
(c) As the result of experience in working to the original 
specifications for galvanised line wire, it was found that 
the data given in the tables were in certain cases incon- 
sistent as between the diameter and weight per mile of 
the wire. The tables have been fully revised, and are now 
perfectly consistent amongst themselves. 
(d) Certain amendments have been made to the gal- 


| vanising tests described in specifications 182-184. 


Copies of these specifications may be obtained from the 
publications department, British Engineering Standards 
Association, 28, Victoria-street, S.W.1, price 2s. per 
volume, or 2s. 2d. post free. 








PORT IMPROVEMENTS IN COLOMBIA. 


Ir is reported from Bogoté that it has been decided to 
begin the improvement works contemplated at the ports 
of La Dorada, Calamar, and Barranquilla, in Colombia. 
The river port of La Dorada is on the Magdalena, 768 
kiloms.—477 miles—above Calamar, and 874 kiloms.— 
543 miles—from the port of Barranquilla, and is the ter- 
minus of the Dorada Railway, which runs to Ambalema, 
113 kiloms.—70 miles—away, passing round the rapids 
of the Magdalena. The port of Calamar, in the Depart- 
ment of Bolivar, is situated on the west bank of. the same 
river, and forms the terminus of the.Cartagena Railway. 
Cartagena, connected by canal with Calgmar,-105 kiloms. 
—-65 miles—away, is the capital of the Department of 
Bolivar. Ié is 1150 kiloms._-714 miles—from the Federal 
capital Bogot4é, and is the best port on the north coast of 
South America. Formed by an indentation of the coast 
line, and covering an area of about 63-5 square miles, 
it is shut in by two long islands lying parallel with the 
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mainiand, and thus affords deep and secure anchorage 
and ample facilities for loading and unloading large vessels. 
Notwithstanding the importance of the port, however, 
there are no modern quays, large vessels being unable to 
approach within a mile of the landing stage. The railway 
pier, on the mainland opposite, has in recent years been 
Jengthened, permitting the mooring of vessels alongside. 

The city of Cartagena is separated from the mainland 
on the east by a shallow lagoon-like extension of the bay, 
bridged by the causeway passing through the extra-mural 
suburb of Xiximani, on another island. It is intended 
to increase the whartage space for vessels, erect a number 
of warehouses, and generally to improve the railway 
approaches. 

At the port of Barranquilla, the principal commercial 
centre of the Republic, 1200 kiloms.—745 miles—from 
Bogota, and which handles about 60 per cent. of the entire 
trade of the country, development work has already been 
commenced. This includes the continuation of the Bocas 
de Ceniza scheme, having for its object the removal of 
the bar at the mouth of the Magdalena River at a point 
seven miles above its mouth. Important dredging opera- 
tions on the canal known as the Dique, connecting the 
Magdalena River, at Calamar, with Cartagena, are also 
in hand. When these port improvements have been com- 
pleted much of the traffic hitherto carried by the Barran- 
quilla Railway and Pier Company will be diverted. 








A Joint Meeting of Institutions of 
Engineers and Shipbuilders. 


DurinG the present week a successful joint summer 
meeting of the Institution of Engineers and Shipbuilders 
in Seotland and the North-East Coast Institution of 
Engineers and Shipbuilders was held in Glasgow. Mem- 
bers and guests attending the meeting were received at 
the home of the Scottish Institution, 39, Elmbank- 
crescent, Glasgow, on Monday evening by Mr. A. J. 
Campbell and members of the Council. 

The opening session took place at 10 a.m. on the morn- 
ing of Tuesday, the 21st inst., in the Rankine Hall of the 
Institution, when an address of welcome was given by 
Lord Weir of Eastwood. His lordship referred to the many 
personal and business ties between the members of the 
two Institutions and the common interest in many tech- 
nical problems which made it specially fitting that these 
two great scientific institutions should meet together. 
There was a kinship in the common industry, and also, he 
regretted to say, a kinship in the prolonged depression 
which had hung much too long over the industries of the 
Clyde and Tyne. He congratulated the North-East Coast 
Institution on its president of this year, Sir Eustace 
Tennyson d’Eyncourt, and referred to the wealth of design 
which was expressed by Sir Eustace in the composition 
of the British Navy at the close of the war. Speaking on 
behalf of the Scottish Institution, his lordship extended 
his congratulations to Sir Charles Parsons and the city of 
Newcastle on the very high and richly merited recognition 
by the King of a past president of the North-East Coast 
Institution. Replying on behalf of the visitors, Sir 
Eustace d’Eyncourt recalled his own connection with the 
Clyde some twenty-five years ago. The application of 
Sir Charles Parsons’ invention of the steam turbine was, 
he thought, a very apt illustration of the advantages of 
community of effort between the Tyne and Clyde. Some 
reference had been made to a proposal for a closer fusion 
of interests between the two institutions, and with regard 
to that matter the North-East Coast Institution was, he 
felt sure, prepared to discuss any arrangement which might 
improve the development of the two fields of industry. 
Whether such an improvement would best be brought 
about by a fusion of the two societies or by the present 
friendly rivalry he was not in a position to say, but the 
matter was, he thought, a worthy one for discussion. 
Mr. A. J. Campbell, the president of the Scottish Institu- 
tion, also spoke and said that they in Glasgow would be 
prepared to consider a closer relation with the Newcastle 
institution. Sir Eustace Tennyson d’Eyncourt took the 
chair at the first meeting and Mr. James Mollison presented 
a paper on “ Historical References to the Progress in 
the Use of High-pressure Steam.’ In what follows an 
abstract of this paper is given. 

Tue Procress or HiGh-rressuRE STEAM. 

Recent appreciation of the advantages accruing from 
increases in the working pressures and temperatures of 
steam in both land and marine work, and the great interest 
provoked by the commissioning of the King George V.., 
may render the following notes on high-pressure installa- 
tions of about fifty years ago of some interest. 

In comparing the normal results of those days with the 
concurrent high-pressure endeavours as recorded, it is 
found that with a fourth of the higher boiler pressure and 
its limited expansion, equally economical production of 
power was attained. Better conditions of working with 
high pressure, of course, would have given higher economy. 
There are, however, occasional records indicating a degree 
of economy not unsatisfactory, even compared with to- 
day’s standard. The attempt then made to solve this 
problem was in the right direction, and the impossibility 
of carrying out a more exhaustive search at that time 
may be regretted. Only when the inexperience in design, 
workshop methods, and lack of metallurgical knowledge 
of that period are compared with present-day practice 
and experience, can the difficulties of those early experi- 
menters be realised. Factors now established as funda- 
mental for the economic use of steam were not in those 
days considered practicable. Reference might be made to 
forced draught, interheating and superheating systems. 
Even the water-tube boiler itself was not regarded with 
favour. 

Before dealing with specific vessels of the period, 
equipped for extra high pressures, it may be of interest, 
and will make retrogression easier, to give some data 
eoncerning the general trend of the increase of working 
pressures for power units. In 1872, Dr. Siemens, F.R.S., 


President of the Institution of Mechanical Engineers, 
stated in Newcastle that, over a period of nine years, 
conditions had so improved that the marine engine con- 





sumed rather less than one-half of the amount of fuel 
which at the beginning of this period (1863-1872) was 
thought to be indispensable. Great progress was being 
made. Pressures at that time ranged from 40 lb. to 65 Ib. 
per square inch, and the average consumption of coal from 
the recorded data from nineteen vessels was 2-11 lb. per 
IL.H.P. per hour. The average piston speed was 376ft. 
per minute. In 1881, nine years later, Mr. F. C. Marshall, 
before the same Institution at Newcastle, dealt with the 
subject and showed by a comparison of working pressures 
and coal consumptions averaged from about forty normal 
steamers that the working pressure of 52-5 lb. per square 
inch in 1872 had increased in 1881 to 77-4 Ib., while the 
coal consumption had been reduced from 2-11 1b. to 
1-828lb. During this time many. ships were equipped 
with boilers having steam pressures up to 120 lb. per 
square inch; indeed, 90 lb. per square inch became the 
standard specified pressure. 

Over the same period the power of the engines, the speed 
of vessels, and the working pressures of steam increased, 
while the consumption of fuel decreased. 

The three outstanding vessels of that period, whose 
design and performance were perhaps prophetic of the 
trend of to-day, were the Anthracite, Wanderer and 
Irishman, each fitted with the type of engine and boiler 
developed by Loftus Perkins. 

The steam yacht Anthracite, measuring 84ft. by 16ft. 
by 10ft., was built by the firm of Messrs. Schlesinger Davis 
and Co., Wallsend, and was supplied by Messrs. Hawks, 
Crawshaw and Sons, Gateshead, with a two-crank triple- 
expansion engine which developed about 168 I.H.P. at 
about 130 r.p.m. She made an exceptionally good run 
across the Atlantic, and a trial of her engines was carried 
out by the Board of United States Engineers (Navy 
Department). The report of this trial was read before 
the Franklin Institute—see THe ENcinerer, July 30th, 
1880. Some details of the Perkins engine and boiler in 
the Anthracite may be given. The diameter of the 
high-pressure cylinder was 7}in. and that of the medium- 
pressure cylinder 15 %in., the two cylinders being in 
tandem. They were single acting, the high-pressure taking 
steam on the top and the medium-pressure on the bottom 
side. The cylinders were steam jacketed and had double- 
beat poppet valves, the high-pressure exhaust being the 
medium-pressure inlet, thus foreshadowing the latest 
advance in marine practice. The low-pressure cylinder 
had a diameter of 22in., was double acting, steam 
jacketed, and fitted with a slide valve. The stroke of the 
engine was I5in. 

It is now generally admitted that a steam jacket is not 
necessary. In this particular engine, the clearances were 
from two to four times greater than the normal practice 
of those days, accounting in a measure for the steam loss 
in filling these spaces, and in condensation on the large 
surfaces. 

There was one boiler of the horizontal water-tube type, 
designed to work at a pressure of 350 Ib. per square inch, 
the horizontal rows being connected by small vertical tubes, 
and arranged for superheating the steam, but the degree 
of superheat does not seem to have been recorded. This 
boiler was enclosed in a double shell of thin iron plate, the 
intervening space being filled with vegetable black as a 
non-conductor. One-half of the tube surface was generat- 
ing surface, and the other half steam superheating surface. 
The grate was rectangular, and measured 45jin. by 49in. 
The outside diameter of the tubes was 3in., and the inside 
diameter 2}in. 

Very few troubles seem to have been experienced in the 
employment of high pressures, except excessive priming 
due to the small steam-release areas provided, and appar- 
ently no steps were taken to counteract this defect. A coal 
consumption of from 1-83 Ib. to 1-7 lb. per I.H.P. per 
hour is certainly a remarkably good figure for such a small 
unit. 

As to the steamship Irishman, there are logs and trial 
reports available. She was a coasting steamer measuring 
153ft. by 20ft. 6in. by 12ft. 6in., and was supplied by 
Messrs. Blackwood and Gordon, Paisley, with geared 
steeple engines having a cylinder diameter of 30in. and 
a stroke of 30in., designed to work at a steam pressure of 
20 lb. per square inch. She was lengthened 20ft. in 1863 
by Messrs. Barclay and Curle, and in 1879 was recon- 
ditioned and ,fitted with Perkins’ patent engines and 
boilers by Messrs. Robert Steele and Co., Greenock. These 
engines had cylinders of 9in., 20in., and 28}in. in diameter 
respectively, with a piston stroke of 24in. The heating 
surface of the boiler was 938 square feet, and the grate 
area 22-8 square feet. At times steam pressures’ were 
used up to 500 Ib. per square inch, the. lowest recorded 
pressure being 250 Ib. per square inch, when the horse- 
power developed was 215 at 75 revolutions per minute. 

From an inspection of the logs of some forty-five voyages, 
the average boiler pressure was 350 Ib. per square inch, 
and the fuel consumption 1-35 Ib. per 1.H.P. per hour. 

The steam yacht Wanderer—see THe ENGINEER, 
December 10th, 1880—built in 1879, was fitted with engines 
having cylinder diameters of 17in., 34in., and 48in. respec- 
tively. She had four boilers, operating at a steam pressure 
of 350 lb. The machinery, which gave 377 L.H.P. at 
77 revolutions per minute, with the remarkable coal con- 
sumption of 1-29 Ib. per I.H.P. per hour, was constructed 
under my supervision, and I was specially instructed by 
Lloyd’s Committee to give every attention to the engines 
and boilers, with a view to the vessel being classified by 
the Society. On April 10th, 1878, I commenced my 
survey. It was only after the engines and boilers were 
fitted on board and the trials commenced in Greenock 
Harbour that troubles arose, chiefly with the materials of 
which the valves were made. Various kinds of metal 
were tried in addition to Mr. Perkins’ own patent 
metal for the low-pressure valve, which had given much 
trouble. Alterations had to be made to the driving 
gear of the low-pressure valve before a satisfactory 
result was achieved. Delay was occasioned, and it 
was only on May 15th, 1879, that’ the official trials 
took place. Immediately thereafter the vessel sailed 
on her maiden voyage with the owner, Mr. Charles I. 
Lambert, and a party of guests on board. They had not 
long been at sea, however, when trouble developed through 
defective feed-pump arrangements, and one of the four 
boilers was said to have become “ red hot,’’ and so alarmed 
the owner and those on board that they made for South- 
ampton, where the vessel was laid up and new compound 
engines fitted by Messrs. Day, Swmmers and Co. 














In concluding this paper, I should like to add that the 
failure of the Perkins engine and boilers in the case of the 
Wanderer was, in my opinion, almost entirely due to the 
want of efficient feed-pumping arrangements, and I have 
every reason to believe that if Weir's pumps had been 
available at that time, the working of the engines and 
boilers might have been attended with success, and the 
successful use of high-pressure steam might not have been 
so long delayed. 

The recent application of high steam pressures to marine 
steam machinery is not, therefore, unprecedented, and 
bearing in mind the limited knowledge available over the 
period dealt with, it is remarkable that so much was 
achieved. Moreover, it is pleasing to reflect that then, 
as now, British engineers were in the forefront of this 
development. 


The second paper to be taken on Tuesday was one read 
by Mr. Charles le Maistre, on *‘ The Trade Value of Simpli- 
fication and Standardisation in the Details of Ships and 
their Machinery.” 

Reading and discussion of papers was resumed. on 
Tuesday morning in the Rankine Hall, when Mr. John 
McGovern gave a paper on “ Observations on Some 
Economic Factors in Modern Shipbuilding’; and Mr. 
F. L. MacLaren dealt with the subject of ** Motor Yachts 
and Yachting on the Clyde.” On the afternoon of Tuesday 
and Wednesday visits were arranged to the various ship- 
building vards and engineering works of the district ; and 
on Tuesday evening those attending the meetings were 
received by Lord Provost of Glasgow, Mr. David Mason, 
and the Corporation of Glasgow, in the City Chambers. 
A dinner was held at the Central Hotel on Wednesday 
evening, and Thursday was devoted to a cruise on the Forth 
of Clyde in the new high pressure turbine steamer King 
George V. 








SIXTY YEARS AGO. 


SoME interesting sidelights on the conditions of railway 
operation in this country sixty years ago are contained 
in a brief statement of the accidents which occurred in the 
first three months of 1867, given in our issue of June 21st 
of that year. @f the thirteen accidents four were caused 
by defective material, namely, one by a broken rail, two 
by broken springs, and one by a broken tire. Of the rest 
one was set down to wilful malice, three to neglect on the 
part of railway servants, and three to defective signals 
and station management. The twelfth accident was caused 
by overloading a goods engine, and the thirteenth by an 
excessive quantity of luggage on the roof of a passenger 
carriage. In another paragraph in the same issue we 
find some particulars of the royal train on the London 
and North-Western Railway, by which her Majesty Queen 
Victoria had recently returned from Scotland. The 
train was described as a model of its kind and as embodying 
many improvements which had been introduced by Mr. 
Martin, the railway company’s telegraph superintendent. 
The improvements referred to seemingly related principally, 
if not wholly, to the facilities provided for signal com- 
munication between the royal compartments and the 
guards and driver of the train. The communication was 
effected elecirically and involved the use of a “ galvano- 
meter ’’ on the engine. Each compartment of the train 
contained a handle, which when pulled rang a bell in the 
guards’ vans at the front and rear. The guards could 
communicate with each other and with the engine-driver by 
means of keys marked “ Stop instantly ’’ and “ Stop at 
the next signal station.”” If the bell was rung it was the 
duty of the guards to apply their brakes and to signal to 
the driver by depressing the “ Stop instantly ” key. The 
driver was to acknowledge the receipt of the signal 
on his galvanometer by giving a short blast on his 
whistle and to bring the royal train to a stand. British 
railways at that date were passing through a crisis in their 
history. Eighteen of the principal companies had between 
them to find interest on an aggregate capital of about 
£290,000,000. In the issue quoted it was suggested that 
two things were required to restore railway property to 
its place—first, a termination of the expenditure which had 
produced the accumulation of debt represented by the 
capital of the companies; and, secondly, “an absolute 
revelation *’ of the state of things which had brought about 
the accumulation of debt. It is not very clear in’ what 
way either step was to bring about the desired result, but 
no doubt the railway economists of the day saw salvation 
in them. 








THe retirement on July 3lst is announced of Mr. F. W. 
Wintour, the assistant mechanical engineer at Doncaster 
of the London and North-Eastern Railway. Mr. Wintour 
joined the Lancashire and Yorkshire under Mr. Barton 
Wright in 1883 and went to the Great Northern as London 
district locomotive superintendent in 1901. He is being 
succeeded at Doncaster by Mr. A. R. Thom, who now 
holds the position of “ mechanical engineer, Scotland,” 
and who, according to the official announcement, is to 
be ‘‘ mechanical engineer, Doncaster.” 


On December 13th last two freight trains were in collision 
on a goods loop at Orgreaves Siding, east of Darnall, on 
the Great Central section of the London and North-Eastern 
Railway. The line was not used for passenger trains, 
and, therefore, absolute block working was not in opera- 
tion. A patchy but dense drifting fog prevailed. The 
driver of the first train failed to send his fireman to the box 
urider rule 55; the thoroughness of the supervision of a 
ganger who should have helped the signalman was at fault ; 
the guard of the standing train did not get out of his van 
in order to protect his train, and there was a weakness 
in the rules as to a guard's duty in foggy weather. As a 
result of the collision which followed the up main line 
was fouled by wreckage, and before it could be stopped 
a colliers’ train ran into the obstruction. Colonel Mount 
inquired into the accident, and his recently issued report 
put upon the guard of the standing goods train ‘‘ the imme- 
diate and primary responsibility for the first collision.” 
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A Chain Pulling Jack. 


A stmp_e form of pulling jack for such purposes as re- 
moving pit props, or for jobs on which block tackle is gener- 
ally used, has recently been brought out by the “ Little- 
jack * Engineering Company, Ltd., of Quarry-lane Works, 
Mansfield. It is illustrated by the line drawing below. 

As will be seen from the drawing the jack is virtually 
a little winch, which can be tied back to any convenient 
anchorage. Between the two side plates there is a chain 
wheel A, free to revolve on its pin. The chain is led round 











CHAIN PULLING JACK 


this wheel under a square roller B to ensure a good grip 
on the links. Cast with the chain wheel there is an intern- 
ally toothed gear C, with which the pinion D meshes. On 
the pinion shaft there is a ratchet wheel E for the engage- 
ment of the pawl F on the operating lever and for the deten- 
tion paw! G. The operation of pulling up with the jack 
is so obvious as to need no description. For lowering away, 
or slacking off the chain, the hand lever is pulled right 
over, so that the projection H lifts the pawl G clear of 
the ratchet wheel. The load can then be lowered under 
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the control of the hand brake J, while the ratchet F is 
held clear. 

The mechanical advantage given by the jack is 45 to 1, 
and it has the merit that it can be worked in such confined 
spaces that the utmost stroke of the lever is only 9in. The 
length of the jack is about 12in. As compared with some 
forms ot pulling gear the jack under review has the advan- 
tage of giving a continuous pull, which is only limited by 
the length of chain available. 








Tue “ Underground ” system is now running a morning 
business train from Edgware, which omits calling at six 
of the sixteen intermediate stations to Charing Cross, and 
covers the distance in thirty minutes. 
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A New Rotary Pump. 


A NEw design of rotary pump has just beon introduced 
by Ashwell and Nesbit, Ltd., of Leicester. The “ Run- 
well” rotary pump, as it is called by its makers, is of the 
sliding vane type, and is illustrated in the accompanying 
engraving. In discussing it Ashwell and Nesbit, Ltd., 
point out that pumps of the rotary type are of simple 
construction, but that hitherto they have suffered from 
certain disadvantages. For example, there is wear at the 
ends of the blades, which is proportionate to the height 
of the working head, and results in comparatively early 
loss of efficiency in the pump in consequence of the scouring 
of the inner walls of the pump chamber. Various means of 
avoiding, or at least of minimising, this wear have been 
tried, such as boring out the pump chamber to keep the 
end travel of the blade in proportion to the angular dis- 
placement and to enable the blades, whilst subject to 
head pressure, to revolve without end movement. Expe- 
rience has shown, Ashwell and Nesbit, Ltd., maintain, that 
there is no real advantage in these devices, which are 
costly to produce and certainly do not eradicate wear, 
but at best only act as palliatives. 

Then again, Ashwell and Nesbit, Ltd., assert that the 
blades of all vane pumps, hitherto constructed, have only 
made line contact with the walls of the cylinder, with the 
result that, in them, there is but a short depth of seal, 
which is due to the excentric disposition of the rotor— 
through which the blades slide—with respect to the pump 
chamber. In these pumps, owing to the changing position 
of the line contact from one side of the blade to the other 
throughout a revolution, a length of blade less than the 
cylindrical radius is necessary to accommodate the rolling 
action. This leaves a gap in relation to the pump chamber 
into which extraneous substances are readily wedged. 
Where the end of a blade slides on the cylinder wall a 
proportion of the depth of the case must be left in the form 
of a strip at both sides of the port holes to support the 
blade across. Some makers have a strip across the centre, 
in addition, for the same purpose, and that entails a 
restriction of the free flow of fluid through the pump 
owing to its being impossible to merge the ports into the 
full depth of the case. 

The “ Runwell”’ pump, which has been evolved to 
surmount these disadvantages, is so well shown in the 
illustration that no very detailed description of it is neces- 
sary. It consists, as will be seen, of a hollow rotor excen- 
trically placed within a chamber. Through the centre of 
the rotor are slots in which slide independent blades. 
Formed on the inner ends of these blades are bored lugs 
which allow of the blades being threaded on to a shaft, 
inside the rotor, which extends longitudinally and centrally 
the full depth of the case. The blades are therefore 
anchored, but free to revolve, their sides making contact 
with the ends of the chamber, but their ends just clearing 
the inner wall of the latter. There is thus no rubbing con- 
tact between the ends of the blades and the chamber wall, 
no matter at what head the pump is working. 

It is claimed for the “‘ Runwell”’ rotary pump (a) that 
there is no wear at the ends of the blades or of the cylinder 
walls, since the blades are supported on a central shaft, 
so that the pump has a prolonged life ; (6) that owing to 
the central swinging action of the blades the radius at the 
end of the blades can be the radius of the cylinder, which 
allows of surface contact for the full thickness of the blade 
and thus ensures a maximum of seal ; (c) that the close-up 
fit between the blade ends and the cylinder wall tends to 
repel rather than to wedge any substance which may be 
carried through with the liquid being pumped ; (d) that 
the blades, being carried on a central shaft, are inde- 
pendent of the cylinder walls for support, and that hence 
the maximum depth of the case may be utilised to attain 
the necessary freeway through; (e) that the pump, 

















THE “RUNWELL” ROTARY PUMP 


though of small and compact size, combines the large 
capacity of the centrifugal pump with the great power | 
exercised by the ram pump; and (f) that the pump pro- | 
vides a continuous path for tho liquid being passed through | 
it without breaking it up, so that the momentum of the | 
moving column is utilised, which results in steady uninter- 
rupted flow, low power and high efficiency. The makers | 
inform us, in fact, that volumetric efficiencies at 5ft. head | 
of 100 a cent. and a dry vacuum of 29in. have frequently | 
been obtained. Suction lifts up to 25ft. can be worked. 
Another characteristic of the pump on which the makers | 
lay stress is the concentration of the wear—the natural 


ARRANGEMENT OF BLADES ON ECCENTRIC SHAFT. 


Loading Reactances for Large 
Generators. 


In order that even the largest electric generators may 
be tested at the works, the Oerlikon Company has recently 
constructed reactance coils which make it possible to load 
inductively up to practically cos @ = 0, single and three- 
phase generators of very high outputs. The motors driving 
the generators consequently only need develop sufficient 
power to cover the full-load losses, excluding in some cases 
the excitation of the generators and those of the re- 
actance coils. Two of these reactances are shown in the 
accompanying illustration, but when a_ three-phase 
machine is being tested, three of these coils are required. 

















LOADING REACTANCES 


In order that the eddy current losses may be small, the 
windings are composed of stranded copper, and as the 
coils are composed of sections with numerous tappings, 
they can be used for many different pressures and currents. 

Around the inside and outside of the windings there are 
thick insulating cylinders composed of resinous paper, and 
the windings in the annular space between these cylinders 
are cooled by a powerful draught of air produced by a 
blower at the base of the coils, as shown in the illustration. 
For three-phase, 50-cycle loads, the coils can be used under 
the following conditions : 


At 2200 volts for 350 to 11,000 kVA. in about forty 


steps. 

At 6600 volts for 3000 to 25,000 kVA. in about forty 
steps. 

At 11,000 volts for 8500 to 45,000 kVA. in twelve 
steps. 


At other pressures a corresponding loading is obtainable, 
and in the case of other frequencies the capacity ranges in 
the same ratio as the frequency. The use of these choking 
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coils for loading purposes enables an accurate study to be 
made of the heating at full load, and it is possible to 
determine the efficiency much more accurately than when 
it is based on the light load and short-circuit losses, 
because in the case of large units the eddy current losses 
which occur under short-circuit conditions are much smaller 
than when the plant is working at the normal pressure. 








INTEREST in the possible establishment of new dock 


result of work done—in the swivelling blocks, which are of | facilities on the river Tees has been revived at Middles- 
slightly softer material than the blades that slide through | brough. Now that the Tees Commissioners have decided 
them, and the rotor on which they swivel. These swivelling | upon a comprehensive scheme of deepening and widening 


blocks are, so we are 


changed at small cost. 





informed, easily removed and | the river, it seems probable that the railway company will 
‘ again consider the question of dock facilities, 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Improved Market. 


INDUSTRIAL conditions in the Midlands and 
Staffordshire show no appreciable change, but I am happy 
to state, market conditions show a certain amount of 
improvement. Price deterioration appears to have run 
its course, the market tone has firmed up somewhat and 
buying, particularly in the steel department, has improved 
even to the extent of some careful contracting. It must 
not be assumed that business on Birmingham Exchange 
this week was good, far from it. The amount of orders 
given out was not large, but it was just sufficient to lead 
one to believe that the general policy of abstention was 
being discarded and that freer buying in the future might 
be expected. There are, of course, consumers of iron and 
steel who consider the downward movement in prices will 
continue still further, and they place orders only against 
immediate requirements. In the steel department con- 
tinental supplies continue to find their way into this dis- 
trict in considerable volume, with the tendency towards 
the finished article increasing ; buyers are not contracting 
so freely as they did, however. Fuel prices are easier, 
coke values weak. Plenty of spot lots are to be bought 
cheaply. Prices of fuel are now approximating to the pre- 
strike level. The iron and steel industry and general 
engineering branches throughout the Midlands and 
Staffordshire remain consistently dull, and it is difficult 
to see what, at this period of the year, is likely to occur to 
reinvigorate them. 


Steel. 


Some amendment in demand for steel is to be 
noted this week, and it is reported that quite an appre- 
ciable amount of forward business has been placed with 
Midland steel works. Many engineers, it would appear, 
have come to the conclsuion that there is little, if anything, 
to be gained by further delay in placing their orders, price 
lessening having, in their opinion, nearly finished. Steel 
masters and merchants certainly adhere firmly to recog- 
nised quotations despite the fact that new orders are 
not being arranged in sufficient quantity to balance the 
heavy output. As a matter of fact, now that in many 
caces arrears have been worked off, orders will have to 
come in much better than they are doing if plants are to be 
kept running. Particularly does this apply to the plate 
mills, where work is decidedly scarce. Makers of sections 
are in rather a better position. The demand for building 
steel keeps up fairly well from the constructional engineer- 
ing department, and engineers have little or no difficulty 
in getting supplies of joists and sections. Some fairly large 
inquiries are in the market for reconstruction schemes, but 
the tonnages involved are comparatively small. Angles 
and joists continue to be quoted £7 12s. 6d.; ship, bridge 
and tank plates £8 7s. 6d., while boiler plates range from 
£11 to £11 10s. Staffordshire hoops are £10 10s. at works. 
Makers of tool steels find business fairly brisk, but com- 
petition is keen for the orders that are being given out. 
Small steel bars are quoted £8 and soft billets £6 15s. 
Staffordshire re-rollers of continental material are no 
better off than they have been in the reaction of the past 
two or three months. Midland engineers are receiving 
tempting offers of cheap continental steel. Joists have 
been quoted as low as £4 17s. 6d. f.o.b. Antwerp. A good 
deal of this material finds its way into this country, no 
fewer than 16,581 tons of steel girders, beams, &c., being 
imported in May, although the April tonnage was 21,635 


tons. Continental prices generally are unchanged, the 
slight fluctuations experienced during the past few weeks 
not showing any definite tendency. . 

Raw Iron. 


The pig iron position is still very quiet, though 
some smelters report a slight advancement in buying since 
the holidays. Prices are now at a low ebb, makers accept- 
ing £3 10s. for Derbyshire No. 3 foundry and £3 5s. for 
Northamptonshire. Nevertheless, consumers are -only 
buying such quantities as will tide them over, in the hope 
that iron will be cheaper in the future. True, the price 
tendency in this department, as in blast-furnace coke, is 
downward; but it would appear that rock-bottom 
quotations have been practically reached. At any rate, 
that opinion is held by very many Birmingham merchants 
and particularly as regards fuel. Demand for forge iron 
appears to have ceased, and it is difficult to get reliable 
quotations. Those given are purely nominal. Any busi- 
ness offered would be the subject of price negotiation. It 
is reasonable to assume, however, that proportionate 
reductions to those made in foundry grades would apply. 
It is pleasing to note, especially under present almost 
stagnant conditions, that the production of pig iron last 
month—720,100 tons—-was the highest this year, and 
higher than it has been for a long time, although five fur- 
naces went out of action during the period. Exports are 
also nearly double what they were in April, the May total 
of foundry iron being 12,946 tons, as compared with 6695 
tons in the previous month. After the drastic cuts which 
have been made in iron prices during the last few weeks 
the returns should continue to. show improvement. On 
the other hand, imports of foundry iron totalled 18,684 
tons, as compared with 20,916 tons in April. These are 
encouraging figures, which help to counteract the dismal 
tone of the market. 


Staffordshire Bar Iron. 


The Staffordshire finished iron trade does not 
show any improvement. Most of the mills have been at 
work this week, but there is apparently no substantial 
reserve of orders. Reports as to the future prospects are 
not very reassuring, but some re-invigoration is hoped for 
from railway contracts for which tenders have been sent 
in. Meanwhile the trade has not anything like sufficient 
orders to employ its resources. Business in this depart- 


ment, as in pig iron, is being done on the harid-to-mouth 





principle, the recent reduction in prices having availed 
nothing towards inducing the placing of forward contracts. 
Though quotations this week are generally unaltered, it is 
stated that weakness is discernible in many quarters 
where it is least expected, and that any offers of substantial 
business would be immediately met as regards price. 
Lancashire houses competing for the Crown bar trade 
continue to offer supplies at £10 15s., and local makers 
would perforce accept a similar figure. There is little 
business going to anyone, however. Consumers of nut 
and bolt and fencing iron are drawing their supplies from 
continental sources almost to the exclusion of native mills. 
The call for iron tube strip has not been good of late, but 
the reduction of 10s. a week ago, bringing the price to £12, 
has had the effect of slightly bettering the demand. 


Galvanised Sheets. 


Galvanised sheets have lost ground during the 
week. Mills have accepted £14 10s. for good-sized orders, 
though makers who are relatively well booked refuse to 
entertain less than £14 12s. 6d. for 24-gauge galvanised 
corrugateds. Overseas inquiry makes up for the rather 
moderate demand of home consumers. 


Pit Committee Established. 


In its report on the coal industry last year the 
Royal Commission made a strong plea for the setting up of 
pit committees. It expressed the opinion that in many 
cases the workers could assist the management in many 
practical details regarding which they were experts. The 
committees would be likely to stimulate production and 
in other ways to promote the best interests of the under- 
taking. To West Cannock Colliery, Hednesford, falls the 
credit of setting up a live pit committee, constituted of the 
checkweighmen and one workman from each of the pits 
of the company and the various officials. This pit com- 
mittee meets each month—in the directors’ room at the 
colliery offices. There is a round table conference on 
matters affecting both parties, the three main heads of the 
questions discussed being safety, economy and output, in 
the order mentioned. It is authoritatively stated that 
nothing is kept from the men. Details of the working 
costs, selling prices, &c., are put on the table, and if the 
workmen’s representatives require any information which 
is not immediately available it is procured for them as soon 
as possible. The committee is operating excellently, and 
there can be no doubt but that a distinct step has been 
made in Cannock Chase coalfield towards an improvement 
in the industry and the promoting of a spirit of goodwill 
between masters and men. 


Unemployment. 


The adverse effect upon employment caused by 
the holiday period has subsided, and most recent unem- 
ployment returns show a substantial decrease upon the 
figures issued for the previous week. The total of the live 
register now stands at 144,744, as compared with 169,626, 
but that decrease does not quite bring back the total to 
the position before Whitsuntide, when it was 139,872. 
The position in the Birmingham area is slightly better than 
before the holidays. Now there are 21,426 unemployed, 
as compared with 21,473 on May 30th. 








LANCASHIRE. 


(From our own Correspondents.) 


MANCHESTER. 
Heavy Textile Plant Shipments. 


Last month's shipments of British textile machi- 
nery were more satisfactory than they have been for a 
long time. Valued at £1,180,000, exports in May compare 
with £838,141 in the previous month, £606,789 in the 
corresponding month of last year—a period, however, 
which was probably seriously influenced by the coal 
stoppage—and £1,101,400 in May, 1925. Of last month’s 
shipments, spinning and twisting machinery was respon- 
sible for £933,384 and weaving machinery for £174,533. 
With the exception of the South American outlets all the 
overseas. markets for this branch of engineering took con- 
signments to a higher value than either in the previous 
month or in May of last year. During the period under 
review the British East Indies was the largest buyer with 
£233,176 worth, although Russia came fairly close with 
£217,437. Holland came next with £87,529, France with 
£81,864, Japan with £72,236, Germany with £60,849, 
the United States with £57,872, South America with 
£54,631, Australia with £36,498, and China with £25,889, 
“Other European Countries"? taking in the aggregate 
exports to the value of £180,000. 


Credits and ‘‘ Understandings.” 


Credits for Russia for the purchase of more textile 
machinery from makers of such plant in this district, and 
proposed price “ understandings’? between Lancashire 
textile machinists, have been the subject of Press rumours 
this week. In neither case, however, is the position any- 
thing but obscure at the moment. The Russian credits 
story originated in a message from Berlin at the beginning 
of the week to the effect that an agreement had been 
reached under which Tweedales and Smalley, Ltd., 
Rochdale, and Platt Brothers, Ltd., Oldham, who are 
among the largest makers of textile machinery in Lanca- 
shire, had arranged to grant credits amounting to 
£2,500,000 over a period of two to three and a-half years 
for the supply of textile plant to Russia. Official state- 
ments by representatives of the two firms deny that any 
such arrangement has been made, though Messrs. Tweedales 
and Smalley add that they have agents in Germany, 
and that it 1s quite possible that negotiations which were 
in progress before the severance of diplomatic relations 
between Great Britain and Russia may now be resumed. 
With regard to the question of a price-fixing arrangement 
—for that is what the other matter boils down to—here 
again, the position is very vague. According to one report, 
the suggestion has been made that a central board, con- 








sisting of a representative from each directorate, should 
meet to consider such questions as selling prices of textile 
machinery, the reduction of overhead charges, and the 
credits to be granted to foreign customers. The larger 
firms have disclaimed any responsibility for the proposal, 
which, it is suggested, has been put forward by one of the 
smaller concerns engaged in the industry. 


Rd. Johnson, Clapham and Morris, Ltd. 


The reference which I made in my last week's 
letter to Rd. Johnson, Clapham and Morris, Ltd., has, I 
find, been taken to mean that they were only iron and 
steel merchants. That, of course, is very far from being 
the fact, for the firm has, in addition, a substantial manu- 
facturing business, and makes, among a host of other 
things, such varied products as wire work for all industries, 
cutlery and edge tools, miners’ lamps, and galvanised corru- 
gated iron. 


The Wages Problem. 


Engineering trade employees in the Manchester 
district, the largest centre of the industry in the country, 
have organised a series of meetings to consider the wages 
offer of the employers, and the nineteen unions affected 
in this area have been requested not to ballot their mem- 
bers until the meetings have taken place. The first is to 
be held at Stockport on Tuesday of next week, and the 
remainder in other parts of the district between July 
3rd and 10th. 


Non-ferrous Metals. 


Probably the most important feature in the non- 
ferrous metal market since last report has been the rise 
and fall in copper, with values at the moment of writing 
at a particularly low level. A poor demand from both 
domestic and continental consumers of the metal, coupled 
with the news of higher stocks at refineries in the United 
States, has been sufficient to * bear’ the market pretty 
seVerely. The feeling is, moreover, that until the European 
selling prices of the American export organisation are 
on & parity with those ruling in the United States, buying 
over here will be limited to filling bare requirements. The 
trade demand for tin has continued on quiet lines, but a 
further important reduction of stocks at English ports 
disclosed by the latest statistics has had a markedly 
strengthening effect on the value of the metal for prompt 
delivery, the result being a gain of rather more than £1 
a ton compared with a week ago. Supplies of both lead 
and spelter have been greatly in excess of the market 
requirements, and the result has been a fairly substantial 
fall in each case. There is the usual talk of curtailing 
output, but it has not been sufficiently convincing yet to 
furnish any strength to the market. 


Iron. 


A welcome development in the market for pig 
iron here has been a very slight improvement in the volume 
of inquiry and rather more actual forward business done. 
In view of the long-continued abstention from buying so 
far as new orders of any weight are concerned, and in view 
also of the severe fall in prices during the past month or 
so, an expansion was not unexpected, but sellers are not 
prepared to say how far the improvement will develop 
or for how long it willlast. It is certain that prices cannot 
fall much below present levels, though producers are 
strenuously resisting attempts on the part of buyers to 
depress them further, and it is reported that orders have 
been refused because of very narrow differences. This 
week Staffordshire makes have been quoted here at from 
Tis. 6d. to 78s. 6d., with Derbyshire at about 78s., Middles- 
brough at 83s., Scottish at 96s., and East and West Coast 
hematites at 92s., including delivery to Manchester or 
equal in each case. Lancashire bar iron keeps steady and 
no change in official prices has been made, Crown quality 
offering at £11 and seconds at £10 per ton. Inquiry, 
however, continues on a very restricted scale and short- 
time working at the Lancashire forges is the general rule. 


Steel. 


The demand for steel is poor and practically the 
whole of the orders that are being piaced are for early 
delivery. Users are looking for a fall in prices, and are not 
anxious to enter into fresh commitments for any lengthy 
period. In the meantime, boiler plates are offering at 
about £11 5s. per ton, with ship and tank plates at 
£8 7s. 6d., joists and sections at £7 12s. 6d., and steel 
bars at from £8 2s. 6d. to £8 15s. There is little response 
to the offers of imported steel products, and the demand, 
both for finished and semi-finished material, is slow. The 
latter has shown further fresh weakness, and sheet bars 
are now obtainable at about £5 7s. 6d., billets at £5 2s. 6d. 
to £5 5s., steel bars at £5 15s., wire rods at £6 12s. 6d. to 
£6 15s., sections at £5 15s. to £5 17s. 6d., Siemens plates 
at £7 7s. 6d., and ordinary plates at £7 to £7 2s. 6d. for 
net cash against shipping documents and including delivery 
to buyers’ works in the Lancashire area. For galvanised 
sheets there has been little business stirring during the 
past week, and values are now down to £14 10s. per ton 
for 24 gauge materials. Thin gauges are also weaker, and 
are now quoted at £22 12s. 6d. for Rangoons, £20 15s. for 
Straits, £21 15s. for Bangkoks, and £23 for Shanghais, 
but there is little buying for any of these markets. 


BARROW-IN-FURNESS. 
Hematite. 


There is a decided flatness in the hematite pig 
iron market which is accounted for with difficulty. The 
bottom seems to have fallen out of the trade, and with the 
present number of furnaces in blast, stocks wil! accumulate 
rapidly. Customers are not placing, by any means, large 
orders, and, in fact, small parcels of iron constitute most 
of the deliveries. This sudden falling off may be attri- 
buted to several causes. One cause may be that foreign 
competition is interfering with English trade; another 
that customers now hold large stocks; while another is 
that buyers are holding off until the last moment. There 
will certainly have to be an immediate improvement or 
a serious curtailment of output will have to be faced. 
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Unless orders are immediately forthcoming, a number of 
furnaces will certainly go out of blast within a very short 
time. The iron ore trade is seriously affected throughout 
the district, and much less ore is now being brought to the 
surface. Imports of foreign ore are similarly affected. 
The steel trade is dull, and within the next few weeks there 
will be several interruptions in the output in Cumberland. 
As regards Barrow, the steel works engaged upon rails, &c., 
have enough orders at present to take them on to the 
August holidays, but what will happen after that date, it 
is impossible at the moment to state. The hoop and small 
section mills are better placed. 








SHEFFIELD. 
(from our own Correspondent.) 
The Output of Steel. 


Tue large plants producing raw and _ semi- 
manufactured steel in this district are not as fully employed 
as they were in the first months after the settlement of the 
coal dispute, but, although it has been necessary to close 
some of the furnaces, output is still on a large scale. Some 
inquiries made last week as to the number of furnaces in 
commission in the different parts of this area, and their 
production, elicited the following figures :—Sheffield, 
twenty-two furnaces, with an output of 6000 tons per 
week; Lincolnshire, eleven furnaces, 10,000 tons; 
Rotherham, eighteen furnaces, 11,000 tons; Penistone 
and Stocksbridge, six furnaces, 3500 tons. The average 
production of the furnaces in Sheffield itself is low, as 
compared with those in the surrounding neighbourhood, 
but that is accounted for by the fact that they are not, as 
a rule, charged up to full capacity and that their output 
is restricted by reason of the special quality of steel pro- 
duced. How long the present substantial production of 
the district can be maintained is a matter that is causing 
some anxiety. The complaint that orders are not coming 
forward in bulk to take the place of those that are worked 
off is still general. Users are very short of stocks, but they 
are showing great unwillingness to place forward contracts. 
That is no doubt due to uncertainty as to prices, which 
continue on the easy side, and it is not difficult to obtain 
concessions from the ordinary quotations when a sub- 
stantial firm offer is in question. At the same time, it is 
believed that a good deal of valuable work is being held 
up until the market becomes stable. 


Some Works Busier. 


In the heavy finished steel departments increased 
activity is reported. Several of the large works are well 
employed, especially those of Vickers Ltd., Cammell Laird 
and Co., Ltd., and Metropolitan-Vickers, Ltd., at which 
a good deal of overtime is being worked. The improve- 
ment, however, is not by any means general. The auto- 
mobile industry, which has been one of the most important 
feeders of Sheffield for a long time, is still furnishing the 
city with a valuable amount of work in steel, springs, forg- 
ings, castings and a variety of steel parts, but the volume 
of the orders coming to hand at present does not equal that 
of last year. The rolling mills had slightly more work on 
their books when they resumed after the holiday. A dis- 
appointing branch is that which is concerned with the 
building of railway wagons, for which few orders have 
been received from private owners this year. There is, 
however, a large amount of repair work on hand. 


Cutlery and Plate. 


The report with regard to the colonial side of 
these trades is a great deal better than that which relates 
to the home demand. The value of the cutlery exports for 
May was £93,000, the largest total for several years. It 
exceeded that of the previous month and also of the 
corresponding month of last year, by £20,000. There was 
a very satisfactory increase in safety razors and blades, 
the exports of which, during the five months of this year, 
have represented a value of £85,000. Scissors also showed 
an improvement, and there was a small gain in knives. 
The largest trade was again done with Australia, Canada 
being the second best market and India the third. Some 
improvement was shown in the returns for both the United 
States and South America. The imports of cutlery were 
less in May than in April, but the five months’ total is a 
good deal larger than that of 1926. Shipments to the 
Colonies are still being well maintained. There is a grow- 
ing demand overseas for cheap goods, and in order to meet 
it some firms have succeeded in cutting down their prices 
for stainless knives. There is a good demand for cutlery 
and plate for the outfit of ships and hotels, but the ordinary 
home trade is very depressed. Electro-plate makers do 
not remember a time when the call for hollow-ware was 
so poor. The War Office, which last year placed a con- 
tract for safety razors with the Gillette Company without 
giving British makers an opportunity of tendering, has 
now adopted a standard pattern, of British make through- 
out, which is to be served out to the troops in future, and 
the next contract will be offered to public competition. 


A New Steel Foundry. 


A new steel foundry, in which many interesting 
labour-saving devices are adopted, has just been com- 
pleted at the Grimesthorpe Works of Cammell Laird and 
Co., Ltd. It is designed to deal specially with the produc- 
tion of small castings. Primarily its lay-out was intended 
for the production of castings from 10 lb. to 1} tons, but 
since the scheme was started developments have been 
made which have brought the capacity of the new estab 
lishment up to 5 tons. It is designed to produce 200 tons 
of castings per week. One of the most interesting features 
is the sand-mixing plant. The sand bunker has an oblong 
box neck protruded over the top of the mixing basin. 
The box holds exactly 1 owt. of sand, and has sliding 
panels at its top and bottom, so that it is easy to “ cut 
off’ as many hundredweights as are required for a par- 
ticular mix. The oil and water are measured in a glass 
gauge, @ spinner mixes them, and the oil mixture is then 


involved in the operation does not occupy more than a 
few minutes, and there is no dirt and no waste of either 
oil or sand. The casting process brings another novel 
labour-saving device into operation. Cranes convey the 
moulds into the required position in the casting bay. 
The whole box is dropped on to a knock-out grid running 
the length of the bay, and under it moves a continuous 
conveyor to carry away the sand, &c., and to sift and clean 
it for re-use. The stripping work is done by a 2-ton crane, 
which moves over the grid. Arms at the sides pick up the 
boxes, drop them, turn them over, and drop them again 
if the first blow has not loosened the contents. A ramming 
rod completes the clearance, and then a magnet draws the 
casting from the débris and deposits in on a truck for 
removal when the load is completed. ‘The arms of the 
crane finish the task by piling the boxes in tidy heaps for 
wholesale re-distribution. The whole of this operation is 
under the control of one man. This ingenious stripping 
crane is one of the inventions of the company’s staff. 
The annealing gas-fired furnace provides an example of 
heat and fuel economy. The pre-heating chamber is 
heated by the gas that comes from the annealing chamber, 
and the heat taken out of the casting in the cooling chamber 
is used for combustion in the annealing chamber. 


New Coke Oven Plant. 


John Brown and Co., Ltd., of Sheffield and Clyde- 
bank, announces that the pithead alterations at their 
Aldwarke Colliery are proving satisfactory, and that, in 
order to obtain economies in coke manufacture, they have 
decided to recondition the coke oven plant at Rotherham 
Main on new and improved lines. In their annual report 
the directors state that the trading results of every branch 
of the business were most seriously affected by the coal 
dispute of last year. It was considered advisable to con- 
tinue operations at the Atlas Works, Sheffield, with the 
aid of high-priced foreign coal rather than cease work 
there altogether. The company was thus enabled to carry 
out its contracts, although a serious loss was inevitably 
sustained in so doing. In addition to this, the steel trade 
of the company is still suffering most severely from foreign 
competition, due to the low wages and longer hours pre- 
vailing abroad. Towards meeting the abnormal loss due 
to the coal dispute, the directors have appropriated 
£175,000 from the contingency account. Apart from that 
appropriation, the net profit for the year was £6589. For 
the second year in succession there is no dividend on the 
ordinary shares. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


Busrvess in the Cleveland pig iron trade is likely 
to rule on the quiet side for the next few weeks. The 


beginning of a series of seasonal interruptions which tend 
to restrict transactions. This also is the stocktaking 
period when works prefer to reduce their purchases to 
the minimum, and the consequence is that the volume 
of business done during the past few days has been very 
limited. Nevertheless, there are some hopeful factors. 
Foreign shipments are on a rising scale, and if Scottish 
consumers are still buying very sparingly, it is believed 
that the demand north of the Tweed will improve as soon 
as existing contracts with the Continent have been com- 
pleted. While forward contracts of importance are not 
being arranged, it is gratifying to learn that inquiries are 
no longer entirely confined to parcels for early delivery. 
Continental competition, though slightly less keen in certain 
branches, is still difficult to contend with. Values of 
foreign products are firmer, but they are still such as keep 
makers here out of certain markets. Cleveland prices 
are firmly maintained, No. 1 foundry being 72s. 6d. ; No. 3 
G.M.B., 70s. ; No. 4 foundry, 69s. ; and No. 4 forge, 68s. 6d. 
per ton. 


Hematite Pig Iron. 


There is still only a very limited demand for East 
Coast hematite pig iron, and heavy stocks still remain 
on makers’ hands. But it would appear that we are now 
getting down to a competitive level as a number of in- 
quiries from the Continent have been in circulation this 
week for hematite. Prices vary, but 77s. 6d. per ton 
is about an average figure for East Coast mixed numbers, 
and 78s. for No. | quality. 


Ironmaking Materials. 


One satisfactory feature from the standpoint of 
pig iron producers is the continual fall in fuel prices. It 
is now possible to buy good Durham furnace coke delivered 
at local works at 20s. per ton, and this should offer oppor- 
tunity of some perceptible relief in the cost of production. 
Sellers of foreign ore report an idle market. Works decline 
to buy with the outlook so uncertain, but prices keep firm 
and are based on best Rubio ore at 22s. per ton c.i.f. 


Manufactured Iron and Steel. 


The manufactured iron and steel trade is without 
any new feature of moment. Certain manufactures are in 
slightly better request, but sales fall vastly short of what 
is necessary to keep the works actively employed. Prices 
are firm and unchanged. 


The Coal Trade. 


It seems almost certain that, in the near future, 
the curtailment of output at Northumberland and Durham 
collieries will be reflected in the general state of the market, 
by reason of certain pits closing and others working one 
shift per day instead of two. A steadying effect on prices 
may be expected, and this will not be without its influence 
when merchants come to cover their requirements in respect 
of contracts recently negotiated. Durham, perhaps, will 
be less sensitive in this respect than Northumberland, 





run into the basin, where it is churned up with the sand 
by revolving arms, The actual amount of manual labour 





annual holidays in Northumberland this week mark the | 


of gas and coking fuel are in better request. Northumber- 
land steams are well booked to the end of the month, and 
values are steady for all descriptions. If new trade should 
come along in anything like volume, it would, with the 
lessened production, very soon harden prices. The French 
decree, with regard to the importation of coal, is not likely 
to be so serious in effect as was at first anticipated. The 
Tyne ships about 150,000 tons of coal per month to France, 
and the Wear and Blyth about 50,000 tons per month each, 
which amounts to about 3,000,000 tons a year. It was 
believed in some quarters that shipments might be cut 
down to a third under the new conditions. It is not likely, 
however, that the effect of the measure will be so far-reach- 
ing as that, for, up to the present, at any rate, licences have 
been granted fairly freely, and so considerable loadings are 
assured for the next two or three weeks. The success 
which attended merchants’ tenders in this area for the 
Swedish State Railways’ contract was very encouraging 
to the Northern industry. Out of a total allocation of 
196,500 tons to be delivered to the end of September, 
Northumberland will supply 97,000 tons and Durham 
31,000 tons. The prices range from 17s. 9d. to 20s. 9d. 
per ton c.i.f., and it would appear that merchants have 
discounted both current values of coal and freights in their 
eagerness to participate in the order, but the trade has 
been captured, and it is significant that only a modicum 
of the contract has gone to Germany. 


Coal Market Position Quiet, 


There is no special change to record in the coal 
market. This week business has been interrupted owing 
to holiday influences, and merchants have covered their 
general requirements for the time being. For next month 
there is a fairly good inquiry, and fitters are inclined to 
hold off the market. Shippers, also, while sounding the 
market, appear inclined to hold off until the turn of the 
half-year. There is, therefore, nothing passing to test 
actual values for forward shipment. Best Northumber- 
land: steams are fully I4s. 6d., and secondary qualities, 
13s. 6d. Best Durham steams are quiet and nominal at 
17s. to 17s. 6d. for large, and 12s. 6d. for smalls. For gas 
coal, supplies are in excess of requirements, and, although 
producers ask recent prices, the tone for spot shipment 
is easy. Forward prices are holding, best qualities at 
16s. 9d., and secondary at 14s. to 14s. 6d. The bunker 
trade is more active, and all qualities are steadily quoted, 
good Durham unscreened at 14s. to 14s. 6d., and best kinds 
at 15s. to 15s. 6d. Gas coke is fully booked up to the end 
of the month, and makers quote steadily for July ship- 
ments, as stocks are low. Best makes are at 19s. 6d. Bee- 
hive coke is in limited supply at 30s. to 32s. 6d. Patent 
cokes are a slow trade ; ordinary at about 20s. ; superior 
makes, 25s. to 26s. 











SCOTLAND. 
(From our own Correspondent.) 


Continued Depression. 


In the steel and iron markets buyers continue to 
show a complete lack of confidence and conditions remain 
quiet and depressed. The demand has not increased as 
expected, in fact there has been practically no forward 
movement, and the degree of optimism apparent some 
months ago has been almost entirely dissipated mean- 
time. It appears feasible that, considering the amount of 
business placed with Clyde shipyards, better conditions 
might be anticipated, but it would seem as though opera 
tions at the yards are moving more slowly so far as the 
laying down of new keels is concerned. At any rate, the 
flow of fresh business is most disappointing, and many are 
becoming apprehensive as to employment in the near 
future. The coal market, likewise, is in a very dull con- 
dition, and prospects are not improving. Taking the steel, 
iron, and coal markets together, the outlook cannot be 
termed as anything less than problematical. 


Steel. 


Many, if not all, of the steel works must now have 
overtaken arrears of deliveries caused by last year’s coal 
strike and are now feeling the lack of fresh orders. Some 
producers of heavy steel are still comparatively well 
employed, but consumers generally are not now pressing 
for deliveries to the same extent as formerly, and produc- 
tion is slowing down. Buyers are not inclined to purchase 
far ahead, and the orders placed for early delivery are, as 
a rule, restricted in amount. Prices are unchanged. 


Steel Sheets. 


Latest reports indicate a shortage of business in 
heavy gauges and also for inferior qualities, but some pro- 
ducers of black and galvanised sheets are fully sold 
for June and July in black and galvanised descriptions, 
and a firm level of prices is maintained. 


Bar Iron. 


Bar iron makers are finding great difficulty in 
keeping their mills employed, despite recent reductions 
in prices. Demands from all sources are very limited. 
Similar conditions prevail in the re-rolled steel depart- 
ments. Bar iron is nominally quoted £10 15s. per ton 
home and £10 10s. export, but the latter figure can be 
shaded. Re-rolled steel bars are named £8 2s. 6d. home and 
£7 1%s. 6d. per ton export, but the export quotation is 
mostly a matter of arrangement. 


Pig Iron. 


The demand for pig iron is strictly limited both 
for hematite and foundry qualities. Stocks are accumu- 
lating at makers’ yards and there appears every probability 
that prices will continue to weaken. 


Imports and Exports. 


There was a further decrease in the importation 
of iron ore at Glasgow last week, and the total amount did 





because trade is so dull, but there are signs that some grades 





not exceed 11,500 tons. Iron imports showed a slight 
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improvement at 2900 tons. Exports of iron reached a total 
of 7000 tons, the largest portions of which were for 
Australia and Natal. Smaller quantities went to Calcutta, 
New Zealand, the Straits Settlements, and South America. 
Considerable quantities of machinery, structural material, 
pipes, and tubes also were despatched to most of the above- 
mentioned destinations. 


Coal. 


The feature of the coal market during the past 
week was the placing by the Swedish State Railways of 
contracts for delivery from June to September. The 
amount allocated to Scotland is comparatively small, but 
is nevertheless welcome. ‘The amount includes 42,500 tons 
of Cowdenbeath—Lochgelly—Glencraig steam coal and 
18,000 tons of Wellbeath (Wemyss) Navigation coal. 
Conditions otherwise are unchanged and the combined 
demand on home and export account does not absorb the 
restricted production. With the exception of Lanarkshire 
splints, all-round fuels are inactive, and weaker in price. 
Washed nuts maintain their firmness owing to a scarcity 
of supplies. It is probable that more pits will be compelled 
to close down. Aggregate shipments amounted to 225,039 
tons, against 234,269 in the preceding week and 203,295 
tons in the same week in 1925. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade Position. 


THeRE has been no improvement in the general 
state of the coal industry of this district since writing a 
week ago. A much larger current demand is required to put 
life into business and enable numerous collieries to dispose 
of their standing stocks. Very few undertakings are well 
enough off for prompt orders to permit them to maintain 
regularity of work at the pits, while reports of miners being 
viven notice to terminate their contracts are of almost 
daily occurrence. It does not always follow that this 
means & suspension of operations at the collieries at which 
they work, as there is always the chance meantime of the 
undertakings in question getting business which will 
justify them continuing work at the pit. The position is, 
however, @ very precarious one, for most collieries, and 
unfortunately the lowering of prices does not bring any 
Of course, the returns of exports for the 
week ending June 17th last showed a marked improvement 
upon those of the previous week, which was Whitsuntide, 
the figures being 518,152 tons, as against 354,331 tons. 
\t the same time the total for last week rather indicates 
that there is more being done in the export trade than the 
present apparent dullness leads one to suppose. The almost 
daily report is that the docks are easy—that is, that 
the tonnage supply is inadequate for requirements—but 
there is this to be said, that steamers arriving are getting 
a relatively quicker turn than they would if the docks 
were congested. Certainly more orders and tonnage 
could be dealt with. The returns as to the state of the 
docks at the end of last week show that there were alto- 
gether thirty-six idle loading berths, while on Monday 
last the situation was not better, as there were thirty-seven 
idle loading appliances, which shows that the arrivals of 
tonnage over the week-end barely balanced the outgoing 
steamers. , 


more business. 


Coal Exports to France. 


There is a slightly easier feeling prevailing regard- 
ing the shipments of coals to France, and the latest reports 
are that probably in a few months’ time, or even at an 
earlier date, the system of only allowing coal to be imported 
into France under licence will be dropped. The announce- 
ment in Parliament last week that the French authorities 
had issued licences for the importation from the United 
Kingdom during the three months June, July and August of 
at least 2,800,000 tons, a quantity in excess of the average 
monthly quantity to France this year, afforded some satis- 
faction, though it has not removed the existing dis- 
quietude. The reason for this is that although such licences 
have been issued it does not necessarily follow that ship- 
ments up to that full amount will be effected. It all 
depends to whom such licences have been issued. It is 
quite natural for French importers to apply for a licence 
to ship a greater quantity than they would do in ordinary 
circumstances, in the belief that such quantity may be 
curtailed by the authorities. Quite apart from this, it is 
acknowledged that the purpose of the steps taken by the 
French authorities is to cut down the imports of coal for 
the State Railways and other public undertakings, but 
as regards other requirements inquiries go to show that 
there is no difficulty in getting licences. Local firms 
which have contracts for the supply of coal to French State 
Railways are very reluctant to state what their exact 
position is. It is well known, however, that their monthly 
deliveries have been cut down, and there is a suspicion 
that in order to keep in favour they have had to submit 
to the inevitable and accept a reduction in their contracts. 
The feeling exists that France has not improved her 
position, and it may be that, appreciating this, steps 
will be taken before very long to bring the system of 
licences to an end. By that time the French Government 
will probably be able to say that the object has been 
achieved, namely, the removal of the fear of unemploy- 
ment in the French coalfield. At the same time the view 
is held that if the reason for the restriction of coal imports 
is the prevention of unemployment then a very easy way 
to relieve this would be to repatriate the alien miners 
who are employed, their number being estimated at round 
about 30,000. In a statement issued by the secretary of 
the South Wales Coalowners’ Association he pointa out 
that one of the reasons given in defence of the decree is 
that at the present price level the imports of foreign coal, 
and particularly those of the United Kingdom, are a menace 
to the continuance of work at the French collieries. The 
unconvincing character of this argument could be easily 
exposed by the French statistics of production and con- 
sumption up to the end of April last. But his immediate 
object is to draw attention to the fact that under the 
conditions that exist at the moment the decree is in effect, 





if not in avowed intention, a measure to penalise British 
coals by providing artificial protection for French coal 
prices and therefore for French colliery profits. He has 
ascertained that the balance sheets of the principal French 
collieries for financial years ending in 1925 and 1926 
show the following net results in million francs :— 
Aniche, 1925, 22-6; 1926, 42-1; Lens, 1925, 37-9; 
1926, 50-3; Anzin, 1925, 25-9; 1926, 46-3; Courrieres, 
1925, 32-4; 1926, 53-9; Dourges, 1925, 15-3; 1926, 
21-5; Lievin, 1925, 7-5; 1926, 15-2; Saar and Moselle, 
1925, 15-3; 1926, 18-7. Mr. Finlay Gibson, the coal- 
owners’ secretary, adds that the above are disclosed profits, 
but there has been simultaneously an enormous expendi- 
ture of a capital character which has been met entirely 
out of profits. 


Current Business. 


The tone of the steam coal market remains 
unchanged and is quiet for all descriptions with the 
exception of sized qualities. The latter are very steady, 
and the reason for this is that, although under the eight 
hours’ day production of coals is higher, the facilities of 
collieries to turn out relatively greater quantities of sized 
coals have not been increased. Large coals, however, are 
very irregular in quotation, but the very best quality does 
not command more than 21s. 6d. at the moment. Smalls 
meet with an inquiry which is not equal to more than just 
about keeping them steady. Patent fuel is not so well off 
for orders as during the past month, but there is no 
alteration in coke. As regards the Belgian State Railways 
inquiry for about 30,000 to 40,000 tons of large coals, it is 
reported that the business has been placed in the North. 
Pitwood is a shade steadier at round about 3ls. owing to 
the reduced quantities being imported. 








LAUNCHES AND TRIAL TRIPS. 


ERARTA, steel port lighter ; 
Ltd., to the order of Argentine Navigation Company (Nicholas 
Mihanovich), Ltd., Buenos Aires; dimensions, 0ft. long, 
28ft. beam, and 7ft. 6in. deep; to carry 350 tons on a 7ft. 
draught ; launch, June 14th. 


Lapy Wi1son, steam pilot vessel ; built by Lobnitz and Co., 
Ltd., to the order of Bombay Port Trust; dimensions, 145ft. 
by 26ft. by 12ft. 6in. Engines, triple-expansion direct-acting 
surface condensing ; launch, June 14th. 


TEeEAKWOOD, oil tanker ; built by Sir W. G. Armstrong, Whit- 
worth and Co., Ltd., to the order of Teakwood Steamship Com- 
pany (1926), Ltd.; dimensions, 415ft. by 54ft. 6in. by 31ft. 6in.; 
to carry 8825 tons deadweight. Engines, triple-expansion, 
27in., 45in. and 75in. by 48in. stroke, pressure 180 lb. per square 
inch ; constructed by Wallsend Slipway and Engineering Com- 
pany, Ltd.; launch, June 15th. 


AGATHA, twin-screw motor vessel; built by Harland and 
Wolff, Ltd., to the order of Anglo-Saxon Petroleum Company, 
Ltd.; dimensions, 305ft. by 50ft. by 19ft. 3in.; to carry petroleum 
in bulk. Engines, two sets of single-actirg, four-stroke cycle, 
six-cylinder Harland-B. and W. Diesel engines ; launch, June 
16th. 


Brixton, steel screw collier ; built by 8. P. Austin and Son, 
Ltd., Sunderland, to the order of South Metropolitan Gas Com- 
pany, Ltd.; dimensions, 244ft. by 36ft. 3in. by 20ft. 6in.; to 
carry 2440 tons deadweight. Engines, triple-expansion, 18in., 
30in. and 49in. by 36in. stroke, pressure 180 lb. per square inch ; 
constructed by North-Eastern Marine Company, Ltd.; launch, 
June 16th. 


GRANTLEYHALL, single-screw steamship; built by Harland 
and Wolff, Ltd., to the order of West Hartlepool Steam Naviga- 
tion Company, Ltd.; dimensions, 427ft. by 55ft. 8in. by 
38ft. Ojin., with a gross tonnage 5000 tons. Engines, triple- 
expansion, 27in., 44in. and 73in. by 48in. stroke, pressure 180 Ib. 
per square inch ; launch, June 16th. 


JuwNa, steel twin-screw steamer ; built by Swan, Hunter and 
Wigham Richardson, Ltd., to the order of British India Steam 
Navigation Company, Ltd.; dimensions, 290ft. by 43ft. 6in.; 
to carry 2000 tons deadweight. Engines, two sets triple-expan- 
sion, burning oil fuel ; constructed by Swan, Hunter and Wigham 
Richardson, Ltd., Neptune Works; a speed of over 14 knots 
was attained on trial trip recently. 


LAURENTIC, triple-screw steamer; built by Harland and 
Wolff, Ltd.; to the order of the White Star Line ; dimensions, 
600ft. by 75ft. by 45ft.; gross tonnage, 18,700. Engines ; 
triple-screw machinery is fitted, comprising a four-cylinder 
triple-expansion reciprocating engine on each wing shaft, 
which exhausts into a low-pressure direct-coupled turbine on 
the centre, which, in turn, exhausts into two Weir regenerative 
condensers ; constructed by the builders ; launch, June 16th. 


MINNIPA, single-screw motor passenger vessel; built by 
Burmeister and Wain, Ltd., Copenhagen; to the order of 
Adelaide Steamship Company, Ltd., Adelaide ; dimensions, 


252ft. 6in., 39ft. 6in., 24ft. 3in.; to carry cargo and passengers. 
Engines, one eight-cylinder four-cycle single-acting Diesel 
engine ; constructed by Burmeister and Wain, Ltd.; trial trip 
recently. 

No. 790 G, steel lighter ; built by Harland and Wolff, Ltd., 
to the order of Elder, Dempster and Co., Ltd. ; dimensions, 65ft. 
by 16ft. by 6ft. ; to carry 85 tons deadweight. This lighter is 
designed for loading coal on the owners vessels on the West 
Coast of Africa ; launch, June 20th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Messrs. J. C. Bentitey anp Co., of “New Era’ Works, 
Bertram-road, Bradford, ask us to announce that they are now 
the sole proprietors and makers of the Hartnell governor. 


P. anp B. Evaroratos, Ltd., asks us to announce that it has 


moved its offices from 75, Victoria-street, Westminster, to 
St. Stephen's House, Victoria Embankment, Westminster, 
8.W. 1. Telephone number is Victoria 3044. 


Mr. D. N. Duwxop has been appointed the British representa- 
tive on the Permanent Committee on Electrical Questions set 
up by the Advisory and Technical Committee for Communica- 
tions and Transit of the League of Nations. 

Fitma Or Buryers, Ltd., asks us to announce that it has 
removed its offices from 4, Broad Street-place, to 68, Victoria- 
street, Westminster, London, 8.W.1. Telephone, Victoria 


8648 and 8649; telegrams, ‘‘ Filmaburna, Sowest, London.” 

Tae Parsons. Om Enorxe Company, Ltd., of Town Quay 
Works, Southampton, asks us to announce that it has opened an 
office at No. 3, Victoria-street, Westminster, 8.W.1; telephone 
number, Victoria 2525. 
Wright. 


This office will be in charge of Mr. C. 





built by Harland and Wolff. 








Tarte anp CARLTON ask us to announce that as from June 
20th, 1927, their address, and that of the companies, Wycliffe 
Foundry Company, Ltd., and Tindall Drill and Engineeri 
Company, Ltd., with which they are associated, was cha 
from Sanctuary House, 33, Tothill-street, to 7, Iddesleigh House, 
Caxton-street, Westminster, 8.W. 1. 


Wiu114M Asovuiru (1920), Ltd., who have been members 
of the Associated British Machine Tool Makers since its in 
ception have, we understand, now retired from that sales 
organisation by agreement with it. As from June 18th, 1927, 
Messrs. Asquith will conduct their own sales, both at home and 
abroad, and all inquiries should be sent to them at their offices 
at Halifax. 

Tue Nationat Gas Encine Company, Ltd., of Ashton- 
under-Lyne, asks us to announce that it has moved into new 
offices and showroom in London, the address being 117, Queen 
Victoria-street, London, E.C.4; telephone number, Central 
7084 and 5; telegraphic address, *‘ Forgerons, Cent, London,” 
where it is sequested thet all communications to the company 
should now be addressed. 


At the annual general meeting of the National Federation of 
Iron and Steel Manufacturers, held on June 16th, Mr. Benjamin 
Talbot, deputy chairman and managing director of the Cargo 
Fleet Iron Company, the South Durham Steel and Iron Com- 
pany, Ltd., and several other iron and coal companies in the 
North-Eastern area, was elected president for the year 1927-1928, 
in succession to Mr. H. C. Bond. Mr. E. J. Fox, the managing 
director of the Stanton Lronworks, was elected an additional 
vice-president. 








CATALOGUES. 


Aurrev Hersert, Ltd., Coventry.—-The 8.K.F. ground-thread 


taps booklet. 


Havrietps Lrp., Sheffield. Particulars of the “* Hecla 


automatic tub greaser. 
A. Ransome anv Co., Lid., Newark-on-Trent.—Catalogue 


8 26 on woodworking machinery. 
Brook Morors, Ltd., Huddersfield.—Booklet No. 158 giving 
the specifications of motors for mines. 


GENT AND Company, Ltd., Faraday Works, Leicester. Book 
“T” on electro-motor syrens for all purposes. 
Britisu INsuLatep Cases, Ltd., Prescot, Lancs. Deserip 


tive pamphlets of the “ Prescot ’’ ceiling fan. 

GoopBRAND anv Co., Ltd., Britannia Foundry, Stalybridge. 
—Catalogue of steel castings for fuel economisers. 

Wa. Bosy anv Co., Ltd., 62, Brook-street, W. 1.—Catalogue 
No. 125 giving particulars of lime-soda water softeners. 

J. Srrex anv Sons, Ltd., Halifax.—Brochure dealing with 
“ Stirk " planing machines, entitled ‘‘ The Planer People.” 

H. Owew, 133, Brudenell-road, Leeds.—Folder describing 
the “ Owen ’’ patented balanced double-beat regulator valve. 

LANGDON ENGINEERING Company (1924), Ltd., Southampton. 
—Folder illustrating all types of accessories for motor boats. 

Tae Carnecre Street Company, Pittsburg, Pa., U.S.A. 
Catalogue of beam sections giving the profiles and properties. 

Srewarts anp Luioyps, Ltd., 41, Oswald-street, Glasgow. 
Section S catalogue on welded and weldless main steam pipes. 
AND MiticEearRtINneG Company, Ltd., 
List 531 of light-weight split pulleys. 


UNBREAKABLE PULLEY 
West Girton, Manchester. 

VariABLe Sreep Gear, Ltd., 6, Broadway, 8.W. 1.—Pre- 
liminary booklet dealing with Mark III. variable delivery pumps. 

Comsvustions, Ltd., 31, St. Mary Axe, E.C. 3.—Catalogue 
dealing with “ Rotamiser”’ oil firing equipment for furnace 
work. 

Wrxcrove axnp Rocrrs, Litd., 63, Queen Victoria-street, 
E.C. 4.—Folder showing the firm’s electric trucks and locomo 
tives in use in Australia. 

Woopatt-Ducknam Compantges, Allington House, Victoria- 
street, 8.W. 1.—Brochure on developments in the Woodall- 
Duckham refuse destructor. 

Tae Monrror Patent Sarety Devices, Wallsend-on-Tyne. 
—A reprint of an article in the Marine Officer's Magazine, en- 
titled “The Safety of Forced Lubrication of Oil Engine 
Bearings.” 

Tue Grosvenor Encineers, Ltd., 9, Regent’s-buildings, 
Wakefield-street, W.C. 1.—A booklet entitled “ The Soul of the 


Engine,” giving a detailed description of the “ Axella” 
carburetter. 
Tae Vicravtic Company, Ltd., King’s Buildings, Dean 


Stanley-street, 8.W. 1.—Catalogue describing fully the function- 
ing of the Victaulic joint and the best methods of using it on 
water, air, gas lines, &c. 

Jenkins Brotuers, Ltd., 6, Great Queen-street, W.C. 2.— 
Booklet illustrating and doscribing in detail the various ty pes 
of valves in stock; also particulars of jointings and other 
mechanical rubber goods. 








INSTITUTION OF MINING ENGINEBRS (SUMMER MEETING).—We 
are asked to state that the reception by the Lord Mayor and Cor- 
poration of Newcastle-upon-Tyne on the evening of Thursday, 
June 30th, will take the form of a reception, followed by a 
dance, 8.15 p.m. to midnight, at the Grand Assembly Rooms, 
Barras Bridge, instead of the reception at the Laing Art Gallery 
as stated in the original programme, which was published in our 
issue of June 10th. 


Tue Institution or Exveocrricat Enorveers.—The ninth 
edition of the I.E.E. Regulations for the Electrical Equipment of 
Buildings has just been published. A footnote on the second 
page calls attention to the fact that this edition does not differ 
considerably from the eighth, but contains some alterations 
which had become urgent. The numbering of the clauses in 
the eighth edition has been retained as far as possible. The 
Wiring Regulations Committee has in contemplation the pre- 
paration of a tenth edition, which, with a view to simplification, 
may differ materially from the ninth in respect of arrangement 
and wording. 


Tre Atiantic LineR AND THE Port or Lonpon.--We have 
received from the Atlantic Transport Company, Ltd., of 38, 
Leadenhall-street, E.C. 3, a pleasingly printed and artistically 
arranged art brochure of nearly seventy pages which describes 
the relations which have existed between the Atlantic liner and 
the Port of London during the last forty years. In five short 
chapters the origin and rise of the Atlantic Transport Line is 
traced and an account is given of its activities in the days before 
1914, its outstanding war service and great losses, and its remark - 
able post-war development. We pass from the Surrey, Sussex 
and Suffolk, the first 3000-ton vessels chartered by the company, 
to the third-class tourist liner Minnekahda and the two fine first - 
class 21,700-ton liners Minnewaska and Minnetonka, which 
to-day are the largest vessels trading at the port. In a closing 
chapter the work of the Port of London Authority is outlined 
in an historical survey of the progress of the port and the deve- 
lopment of its dock system. 
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TRON ORE. 
N.W. Coast— 
Native 18/6 to 21/- 
(1) Spanish 18/6 to 21/— 
(1) N. African 18/6 to 21/- 
N.E. Coast— 

Native ° 18/— to 21/- 
Foreign (c.i.f.) 22/- 
PIG IRON. 

Home Export. 
fad £ s. d. 
(2) ScorLanp— 
Hematite. . 623 8~ 
No, 1 Foundry 45 0 
No. 3 Foundry 4 0 0 — 
N.E. Coast— 
Hematite Mixed Nos. 317 0. 317 0 
No. 1 317 6. 317 6 
Cleveland— 
No. 1 ae 312 6. 312 6 
Silicious Iron .. 312 6. 312 6 
No. 3 G.M.B. .. 310 0. 310 0 
No. 4 Foundry ee oe 3 9 0 
No. 4 Forge 3 e8¢. 3.8 6 
Mottled 2. A. 38 0 
White 380. 2: 2 = 
MipLanps— 
(3) Staffs.— 
All-mine (Cold Blast) -- - 
North Staffs. Forge 312 6. - 
v »  Foundry.. 4 1 6 ie 
(3) Northampton— 
Foundry No. 3 35 0 
Forge 3 2 6 — 
(3) Derbyshire— 
No. 3 Foundry 310 Oto3 12 6 
Forge ee 3 7 6 _ 
(3) Lincolnshire— 
No. 3 Foundry 312 6 — 
No. 4 Forge .. —- — 
Basic ee Si 6. i 
(4) N.W. Coast— 
N. Lancs. and Cum.— 
{4 ll 6 (a) -- 
Hematite Mixed Nos. .. (4 14 6 (6) - 
| 418 O(c) — 
MANUFACTURED IRON. 
Home Export 
£s.d £ad 
ScoTLanp— 
Crown Bars 10 15 0 10 10 0 
Best -= — 
N.E. Coast— 
Iron Rivets 2650. ~~ 
Common Bars. . m6 Oo. = 
Best Bars 260. — 
Lancs.— 
Crown Bars . 8 8 8. — 
Second Quality Bars 0 00. _ 
Hoops 1400 -_ 
8S. Yorzs.— 
Crown Bars - 110 0 — 
Best Bars —_ee 2 6. - 
Hoops -400. — 
MipLanps— 
Crown Bars ° - «+» 1015 Otoll O O 
Marked Bars (Stafie.) - 1310 0 = 
Nut and Bolt Bars (6 8. a 
Gas Tube Strip 12 0 0 - 
STEEL. 
(8) Home. (7) Export. 
£ se. d. £s. d. 
(5) ScoTLanp— 
Boiler Plates .. , ll 0 0 ll 0 0 
Ship Plates, jin. and up ss 8. oe 712 6 
Sections .. .. o T3 67% 0@ FT 8-6 
8teel Sheete, une 3 */,,in 
to jin. .. “10 0 Otol2 0 0 


Sheets (Gal. Cor. 24 B. G. ) 


(1) Delivered. 


(6) Home Prices—aAll delivered Glasgow Station. 


coals are per ton st pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.0.b. for export. 
(6b) Delivered Sheffield. 


Current Prices 





” o 76 p.c. 

» Vanadium .. 

»» Molybdenum 9s 
Titanium (carbon free) 

Nickel (per ton) a 

Ferro-Cobalt .. 





£15 0 Otol6 0 0 


(2) Net Makers’ works. 


STEEL (continued). 
N.E. Coast— Home. Export. 
Sead ta 4. £ s. d. 
Ship Plates 2. - 
Angles i . Bae 6. 
Boiler Plates . 1310 ©. 
Joists - ee 713 6. — 
Heavy Rails .. 810 0. - 
Fish-plates -12 00. — 
Channels 0 56 0. £9to £9 5 
Hard Billets 81s 6. . 
Soft Billets 712 6. — 
N.W. Coast— 
Barrow— 
Heavy Rails .. 8 10 eet de -- 
Light Rails 815 Oto 9 0 0 
Billets 8 0 Otoll 10 0 
MANCHESTER— 
Bars (Round) we 815 0 _ 
»» (Small Round) Bs are — 
Hoops (Baling) i Beers 11 0 0 
»» (Soft Steel) 1 0 0 10 0 0 
Plates ip op co Ee - 
» (Lanes, Boiler) .. 11 5 0. se 

SHEFFIELD— 

Siemens Acid Billets .. 11 0 0. -- 
Hard Basic .. .. oS © x - 

. Intermediate Basic 812 6. - 
Soft Basic -_ so — 
Hoops fh th.-@.< - 
Soft Wire Rode 950. — 

MIpDLanps— 

Small Rolled Bars -- 8 0 Oto 810 0 
Billete and Sheet Bars .. 6 15 Oto 7 0 0 
Sheets (20 W.G.) 1110 Otol2 0 0 
Galv. Sheets, f.0.b. — 14 10 Otol4 12 6 
Angles ar 712 6 - 
Joists 712 6 — 
Tees oo eo oe ef 823 6. — 
Bridgeand Tank Plates 8 7 6.. .. — 
Boiler Plates .. -. lL 0 Otoll 10 0 
NON-FERROUS METALS. 

SwansEa— 

Tin-plates, I.C., 20 by 14 18,9 to 19/1} 
Block Tin (cash) 295 17 6 
os (three months) 285 lo 0 
Copper (cash) . . ea 53 15 0 
ow (three months). . S47 C6 
Spanish Lead (cash) ; = ts 
oe (three months) 3.3.6 
Spelter (cash)... .. .. .. 28 10 0 
» (three months). . 28 8 9 

MaNCHESTER— 

Copper, Best Seiected Ingots 58 17 6 
»» Electrolytic ee 6 2 6 
» Strong Sheets .. ee 84 0 0 
» Tubes (Basis Price) Ib. 0 1 03 
Brass Tubes (Basis Price) .. Ib. 0 011g 
» Condenser . tb. 01 ii} 
Lead, English . . 2515 0 
» Foreign. . 2410 0 
Spelter 23 10 0 
Aluminium (per ton) . £107 
FERRO ALLOYS. 
(AU prices now nominal.) 

Tungsten Metal Powder 1/94 per Ib. 

Ferro Tungsten ° 1/5 per lb. 

Per Ton. Per Unit. 

FerroChrome, 4p.c.to6p.c.carbon .. £23 10 0 7/6 

oe ee 6p.c.to8p.c. ,, - £22 15 0 7/3 
° 9 Sp.c.toldp.c. ,, - £22 7 6 6/6 
” » Specially Refined . . ‘ 
- »»Max. 2 p.c. carbon. . . £36 6 O 11/6 
se o vo 6 pA -— ewer -ae & @ 15/- 
~ » » 0.70 pe.carbon .. - £54 0 0 17/6 
+> »» carbon free 1/5d. per lb. 
Metallic Chromium ° -- 3/3perlb. 
Ferro Manganese (per ton) -. £12 10 0 forhome, 
£16 for export 
»» Silicon, 45 p.c. to 50 p.c. - £12 5 Oscale 5/-per 


- £19 5 Oscale 6/— per 


- 14/3 perlb. 


- £170 


(3) f.0.t. Makers’ works, approximate. 
Boiler Plates 10/— extra delivered England. 


(c) Delivered Birmingham. 


unit 
unit 
~ 


5/- per Ib. 
0/114 per lb. 


9/3 per lb. 





(4) Delivered Sheffield. 
(7) Export Prices—tf.o.b. Glasgow. 
(9) Per ton f.0.b. 


(8) N 


Carpirr— 


for Metals and Fuels. 


FUELS. 


SCOTLAND. 
(Prices not stable.) 


LANARKSHIRE— 
(f.0.b. Glasgow)—Steam .. 


Ell 
Splint 
Trebles 
Doubles 


AYRsHIRE— 


(f.0.b. Ports)—Steam 
Jewel. . 
Trebles 


” ” 


FriresHine— 


(f.0.b. Methil or Burnt- 
island )—Steam 
Screened Navigation. . 
Trebles ee 
Doubles 
Singles 


Lorat1ans— 


(f.0.b. Leith}—Best Steam . 
Secondary Steam 
Trebles ° 
Doubles 
Singles 


Singles .. 


ENGLAND. 


.W. Coast— 
Steams aii 
Household .. 
Coke 


NORTHUMBERLAN D— 


Best Steams ‘ 
Second Steams .. 
Steam Smalls 
Unsereened . . 
Household .. 


Dursam— 


Best Gas 

Second... .. 
Household .. 
Foundry Coke 


Suerrietp— 


Best Hand-picked Branch 
Best Selected House Coal 
Screened House Coal 

” » Nuts 
Yorkshire Hards 
Derbyshire Hards 
Rough Slacks 
Nutty Slacks 
Smalls . 


Blast- Sasnines Coke (Inland) 
(Export) 


Steam Coals : 
Best Smokeless Large 
. Second ,, ” 
Best Dry Large.. .. 
Ordinary Dry Large .. 
Best Black Vein Large 
Western Valley Large 


Best Eastern Valley Large 


Ordinary - 9» 
Best Steam Smalis 
Ordinary Smalls 
Washed Nuts be 
No. 3 Rhondda Large 
Smalis 


Large 


No. 2 o 
Smalls 
Sesntey Coke (export) 
Furnace Coke — 
Patent Fuel ae 
Pitwood (ex ship) 


Swansza— 


Anthracite Coals : 
Best Big Vein —_ 
Red Vein 
Machine-made Cobbies 
Nuts 
Beans .. 
Peas .. .. 
Breaker Duff 
Rubbly Culm 

Steam Coals : 
Large .. 
Seconds 
Smalis . ea 
Cargo Through . 


* Official quotation for pig iron producers. 








Through .. 


Inland. 

. 27/6 to 28/6 
-» 21/-to 
-- 19/-to21/- 
.. 16/- to 17/6 
-- 16/-to 17;- 
-» 16/-tol17/- 
. 10/6to 11/6 


22/6 


8/—-to 9/- 
3/-to 5/6 


9° 


- Lo.b, 


(9) SOUTH WALES. 


Export. 
14/- 
14/- 

15/3 to 17/- 
14/@ to 15 

13/3 t» 13/9 
13/- t» 13/3 


13/9 
15/6 
14 3to 14/6 


to 13/6 
8/- to 19/- 
15,3 

l4 

13/- 


-_ 
te 


13/- 
12/6 
14/9 to 15 
14/-- to 14/3 
13/- to 13/3 


27/6 
42,6 to 58/6 
26 — to 27/- 


14/6 to 14/9 
13/6 
10/6 
to 13/6 
to 27/- 


13, 


21/ 


16/6 to 16/9 
14/3 to 14/9 
21/- to 27/- 
23/6 to 26/6 


21/- to 22 
20/- to 21 
19/6 to 20 
18/6 to 19/ 
19/6 to 20 
18/6 to 19 
18/- to 18/6 
17/- to 18/- 
14/- to 14 
12/— to 13/6 
18/— to 21 
21/- to 22/- 
16/- to 17/ 
17/6 to 18/- 
16/— to 16/6 
13/- to 13/6 
40/— to 45/- 
30/- to 32/6 
24/6 to 25/- 
30/6 to 31/- 


> 'i@aiea 


a 


i 


38/6 to 42/- 
30/- to 35/- 
25/- to 30/- 
45/— to 47/6 
40/— to 45/- 
30/- to 35/- 
19/— to 21/- 
8/—-to 9/ 
10/— to 10,6 


20,6 to 21/6 
18/6 to 20/- 
11/- to 12/- 
16/- to 17/- 


(5) Glasgow, Lanarkshire and Ayreshire. 
(8) Except where otherwise indicated, 
(a) Delivered Glasgow. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
Steel Trade Depression. 


In all branches of the metallurgical trades the 
situation appears to be getting a little worse every week, 
and the optimistic feeling which has prevailed all along is 
now giving way to one of resignation. There is little hope 
of anything being done until the last quarter of the year, 
and even then the prospect is dubious in view of the fact 
that the present depression is due to a general economic 
collapse. There are many caures which give rise to a 
feeling of uneasiness. There can be no elemént of confi- 
dence in the future until something is known of the remedies 
which it is proposed to apply to a very unsatisfactory 
ituation, and for the moment they are of a conflicting and 
incoherent character, the main idea being to keep foreign 
goods out of the market and to develop a big export trade. 
The tariffs and commercial treaty negotiations are so 
inextricably mixed up that a long time will probably 
elapse before any aijustment or compromice can be 
arrived at, and until then the chances of a business recovery 
are very remote. Orders for iron and steel are steadily 
dwindling, and while French producers find their charges 
increase, it is affirmed that the Belgians are able to under- 
sell them in foreign markets on account, partly, of the 
stabilisation of the franc at a lower rate. The greatest 
menace comes from Germany, where the steel production 
is about double that of France, and, while at present the 
whole of it is going into consumption at home, and is 
partly e «ported in the form of manufactured goods, there 
is always the possibility that German producers will be 
obliged eventually to look to foreign markets. Under the 
terms of the last agreement entered into at Luxembourg 
they have undertaken not to seek foreign orders until 
October. Meanwhile, the falling off of business is being 

panied by a slowing down of activity in all branches 

metallurgical trades. The only encouraging feature 
he continued distribution of orders for railway rolling 
k and other requirements, and the placing of contracts 
for shipbuilding material. 


it 


The Coal Trade. 


The protests against the prohibition of coal 
iunports have had the effect of eliciting from the Minister of 
Public Works a statement to the effect that licences will 

be applied to coal for the railways and other public 
viees. He affirms that that will be sufficient to avert 
employment at the French collieries, which is all that 
Government aims at doing. The fear that the licences 
bring about an advance in the prices of French coel 
leclared to be unjustified, in view of the measures that 

are being taken to ensure that wherever French coal is 
ibstituted for the foreign it must be supplied at the same 
price. It is difficult to see how such an undertaking can 
be enforced. Apart from the difficulty of compelling 
French owners to sell coal at foreign prices when they have 
declared all along that they are unable to do so, it was 
tated, when trouble arose in the Nord some time ago, 
that a strike was only averted by the Minister of Public 
Works promising owners to give them an opportunity to 
sell coal at more profitable prices as compensation for an 
advance in wages. As a matter of fact, the licence system 
is a development of the Government's coal policy which 
began to take form some years ago. It started soon after 
the Armistice when the French took umbrage at the high 
prices they had to pay for British coal, and then, when 
German reparation coal was available and supplies came 
from the Saar, they sought to get them substituted for 
British coal. The British miners’ strike last year put fhe 
finishing touch to the coal policy by convincing the French 
that they must render themselves as independent as 


British Patent Specifications. 





When an invention is jcated from abroad the name and 
address of the communicator are printed in italicé. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, South ton-buildings, Chancery-lane, W.C., 
at 1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


TURBINE MACHINERY. 





- 


247,984. February 19th, 1926.—ImMpRovemMEeNTs 1x Sream- 
DRIVEN Evectric GENERATING PLaANtTs Uticisinc Exnaust 
STream For AUXILIARY PuRpPosEs, International General 
Electric Company, Inc., of 120, Broadway, New York, U.S.A. 

The dynamo of the main engine A feeds the main system B, 

which is connected by a switch device C to the house system D, 

which supplies the auxiliary drives E with current. The back- 

pressure engine F is loaded in accordance with the requirements 
of the steam-consuming units connected with the main G by 

& pressure regulator H, which controls the steam admission to 


N°247, 984 
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engine according to the pressure in the main G. The back- 
pressure engine then feeds the excess of current, which the 
auxiliary drives E do not require, into the main system B. In 


device C is opened. The back-pressure turbine F then supplies 
the consuming units E exclusively. At the same time, the 
pressure regulator H which has hitherto controlled the loading 
of the engine, is put out of action by the speed governor K. 
The deficient heating steam is then supplied by the throttle valve 
L, which is automatically operated in response to the pressure 
in the main G.—May 19th, 1927. 


270,890. April 27th, 1926.—IMPROVEMENTS IN AND RELATING 
To Exastic Fivur Tureptves, The British Thomson- 
Houston Company, Ltd., of Crown House, Aldwych, 
London, W.C. 2, and Robert Hugh Collingham, of 81, 
Hillmorton-road, Rugby. 

The high-pressure rotor A is connected to an alternator B, and 
the steam from the high-pressure rotor passes into two low-pres 
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possible of British supplies. They firmly believe that they 
will be able to do that in the end. Meanwhile, the pro- 
tests from importers and consumers show that this policy | 
is not easy of execution, and the fear of retaliation from 

Great Britain, has had something to do with the wand 
restricted application of the licence system. 


A Novel Boat. 


The well-known motor car builder, Monsieur 
Bugatti, is constructing a boat of entirely novel fotm which 
he hopes will travel at a speed of something like 80 miles 
an hour. He has, however, no exaggerated confidence in 
the success of his venture, but he regards it as an interest 
ing experiment and as offering a good opportunity for 
testing his aviation engines. The boat has a length of 
115ft. and a width of 8ft. 2in., and it has a bridge with a 
tall ventilation chimney which closes automatically 
when the water completely covers the boat to a height of 
3ft. or 4ft. above the bridge. There will be eight aviation 
engines developing a total of 2400 horse-power. Six will 
drive forward and two will reverse. The idea of designing 
the boat is to drive it at such a speed that it will cut through 
the waves. In a smooth sea it will be navigated from the 
bridge, and if the weather is at all rough it will be awash 
like a submersible, ventilation being amply provided for 
by the chimney, which will only close automatically 
when driving through big waves. 


Foreign Trade. 


The returns of foreign trade during the first five 
months of the year show considerable fluctuations in 
quantities and values. The estimated value of imports 
was 22,560 million francs, a diminution of 1627 million 
francs, as compared with the similar period of last year. 
The declension was due entirely to raw material and manu- 
factured goods. The exports were valued at 22,536 
million francs, an increase of 469 million francs. As regards 
quantities, imports were declared at 22,150,365 tons, an 
increase of 2,511,475 tons, and exports 15,172,852 tons, 
an augmentation of 1,990,081 tons. While the imports of 
raw material increased by 1,752,628 tons, the value 
diminished by 2719 million francs. On the other hand, 
while the raw material exports increased by about the 
same amount, there was an augmentation in value of 
only 699 million francs. During May the imports exceeded 
the exports, as compared with those of April, to a far 
greater extent than in previous months. 











cad ia 


= 





sure turbines C and D mounted on shaft E, which is coupled to 
an alternator F. The high-pressure turbine may rotate at 
3000 revolutions per minute, and drive a two-pole alternator 
generating 50-cycle current, whilst the low-pressure turbines 
C and D may run at 1500 revolutions per minute and drive a 
four-pole alternator, which will, of course, also generate 50-cycle 
current. May 19th, 193 





DYNAMOS AND MOTORS. 


250,972. April 17th, 1926.—IMPROVEMENTS IN OR RELATING 
TO DyYNAMO-ELECTRIC GENERATORS, Fritz Keaselring, of 

94, Landgrabenstrasse, Nurnberg, Germany. 
The dynamo described in this specification is intended mainly 


N°250,972 
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for motor cars, and it has a combined lighting and ignition 


the event of a disturbance in the main system B, the switch | 





extended as shown at B, and between these extensions an 
ignition armature carrying primary and secondary windings 
C and D revolves. The contact breaker is indicated at E. The 
diagram on the left shows the connections for the lighting part 


of the machine..May 19th, 1927. 


TRANSMISSION OF POWER. 


253,496. May Lith, 1926.—ImMPROVEMENTs IN ARMOURING FOR 
SINGLE-CORE ALTERNATING-CURRENT CABLEs, Felton and 
Guilleaume Carlswerk, Actiengesellschaft, of Kéln-Milheim, 
Germany. 

This invention is based on the fact that when cable armouring 
is subdivided into individual longitudinal sections insulated 
from one another, the part voltages induced therein are reduced 
by dividing the armouring into short sections. If the sections are 
sufficiently short, the part voltages induced therein remain below 
the limit at which the currents penetrating from the armouring and 
through the winding of jute into the earth could cause disturb- 
ances. The invention consists in providing the armouring of sin- 
gle-core alternating-current cables with a short interrupticn at 
one or several points of each length of cable, whereby the induced 
currents in the armouring are practically avoided. The cable, 
which comprises a central conductor surrounded by an in sulat- 
ing layer and a lead sheathing around the insulating layer, is 
provided around the lead sheathing with the usual steel wire 
armouring, an insulating Or cushioning layer being interposed 
between the lead sheathing and the outer armouring. The 
armouring is interrupted at one or more places of each length of 
manufactured cable, and the interruption is surrounded 
by a layer of filling substance, over which a cable protecting 
sleeve is placed.— May 10th, 1927. : 


270,876. April 6th, 1926.-IMPROovVEMENTs IN THE LUBRICA- 
TION OF TRANSMISSION GeaRrine, John Weller, of “ Amber- 
ley.”’ Lower-road, Great Bookham, Surrey. 

The object of this invention is to provide a direct supply of 
fluid lubricant to the individual teeth in a spur or chain wheel. 

Annular V-shaped grooves A are formed within the wheel, and 
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oil is impelled by centrifugal force through small slots B. From 
an oil way C drilled in the shaft oil passes through holes D and 
supplies the annular grooves A. Alternatively, oil pipes E may 
direct a jet of oil on to the annular grooves as 7 om in the 
lower illustration, F being a communicating hole by which the 
oil passes from one side to the other when there is more than one 
annular groove.—May 19th, 1927. 


MEASURING AND TESTING INSTRUMENTS. 
267,493. March Ist.—A Sprine Batance, Daniel Siebenmann, 
of 4-4a, Konsumstrasse, Berne, Switzerland. 
The spring balance described in this specification consists of 


a lever with arms A and B of unequal lengtk, and adapted for 
lifting a load in the manner shown. At the fulcrum there is a 
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supporting member which is free to move against the action of a 
spring, and this movable member is connected to a mechanism 
which indicates the weight of the load. The position of the 
indicating mechanism is governed by a thread C working in a 
nut.—May 19th, 1927. 


MACHINE TOOLS AND SHOP APPLIANCES. 


270,994. December 29th, 1926.—IMPROVEMENTS RELATING 
To Surrace Grinpinc Macurnes, The Churchill Machine 
Tool Company, Ltd., of Broadheath, Altrincham, Chester, 
and Harry Hales Asbridge, of Claremont, Washway-road, 
Ashton-on-Mersey. 

This invention relates to surface grinding machines of the 
type in which a long relative traverse of the grinding wheel and 
workpiece is necessary. The object of the invention is to provide 
improved means for effecting the desired traverse of the slide, 
table or other arrangement carrying the grinding wheel or the 
work-piece. A indicates the table or slide to be traversed upon 
the bed B of the machine. A double-acting hydraulic cylinder 
C is mounted in the bed, and has a plunger D connected by a 





armature. One of the pole shoes of the lighting generator is 
extended as shown at A, and the yoke of the machine is also 


piston-rod E to a slide F, which runs in guides in the bed, as 
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shown in the lower illustration. The slide carries a vertical 
spindle with two rope pulleys GH. There are two rope con- 
nections I J, which pass round the pulleys. The rope I is secured 
at one end to a bracket K fixed to the underside of the table. 





N°270,994 
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and at the 
bed 
table and to the adjustable bracket O on the bed. 
1927. 


—~May 19th, 


261,410. November 13th, 1926.—IMPROVEMENTS IN OK RELAT- 
ING TO Magnetic Separators, Fried. Krupp Grusonwerk 
Aktiengesellschaft, of Magdeburg-Buckau, Germany. 

Within a revolving drum A there is a stationary magnet B, 

with semi-circular poles ; consequently, at the point C there is a 

magnetic zone and at the point D a non-magnetic zone. The 


N° 261,410 





drum is provided with the usual iron rings E, and in the non- 
magnetic zone the rings make contact with a revolving iron wire 
brush F. The material to be treated is mixed with a consider- 
able amount of water, and the non-magnetic material is thrown 
off and falls beyond the partition G, whilst the bulk of magnetic 
materia! is carried on and falls under the drum, any material 
remaining on the drum being removed by the brush F, which 
makes light contact with the drum.—May 19th, 1927. 


CRUSHING AND GRINDING. 


270,465. March 25th, 1926.—-Parinrt Grinpinc Mints. J. R. | 
Torrance, Bitton, Glos. 
In this twin-roller paint mill the two rolls are tapered, as 


shown in the plan view, but are of similar diameters at the feed | 


N°270,465 





The 
roll B and at the same time 
where it is scraped off by the doctor knife C.— May 12th, 1927. 


faster-running roll A takes the paint from the slower 
feeds it forward to the other end, 


end, 


other end to an adjustable bracket M on the machine | 
The rope J is secured to the bracket N on the machine | 


270,891. 


SHIPS AND BOATS. 


270,482. April 26th, 1926.—Hyprauuic Sreerinac Gear, 
H. 8. Hele-Shaw and T. E. Beacham, 64, Victoria-street, 
| Westminster. 


| ‘This invention is concerned with a safety 


under wave shock at any predetermined pressure, but yet will 
not prevent the pressure necessary to put the rudder hard over 
| being attained. It comprises a double-ended ram. A B loaded 





N°270,482 
sand 


























Di 





by means of a spring C and in communication with the tiller 
rams by the passages D and E. In the event of the rudder 
receiving a blow which increases the pressure in the system con- 
nected with D, the double-ended ram will rise and relieve the 
blow to some extent. If the blow is severe the port F will be 
uncovered and the system will be put in equilibrium. The same 
action takes place at the opposite end of the ram.—May 12th, 
1927. 


MOTOR CARS AND ROAD TRAFFIC. 


April 27th, 1926.—IMPROVEMENTS RELATING TO 
Tuses ror Heat Excaancers, Serck Radiators, Ltd., and 
Osear Serck, both of Warwick-road, Greet, Birmingham. 

This invention relates to heat exchangers such as aircraft 
radiators, oil coolers, &c., in which tubular elements are employed, 
and the object is to obviate the risk of fracture when expanding 
the ends of the tubes, thus avoiding the necessity for annealing. 

The invention also enables very thin tubes to be used. The 

parallel tubes A are elliptical or approximately elliptical in 

shape, and along each side of the tube a ridge or corrugation 

Bisformed. The ends of the tubes are expanded to an elongated 

hexagonal form, and in this operation there is little or no stretch- 


N°270,89! _ 























Fig 5 


ing of the material, as the perimeter of the hexagonal portion 


| is made equal to that of the elliptical portion, and the corruga- 


tions, the latter affording the extra material necessary to permit 
the required changes of cross section without stretching. If, 
however, any stretching should occur, it is small as compared 
with that usually experienced. Fig. 1 is a side elevation and 
Fig. 2 a cross section of a radiator tube. Fig. 3 a side elevation of 
a finished tube with expanded ends, and Fig. 4 a cross section 
on the line X Y, Fig. 3. An elevation showing the ends of a 


eC 


portion of a group of tubes is shown in Fig. 5; whilst Fig. 6 


valve device for 
hydraulic steering gear, which will enable the rudder to give way 





is & cross sectiqn showing the intermediate portion of the tubes. 
—May 19th, 1927. 
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Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of pte 4 
notices of meetings inserted in this » are req to note 
that, in order to make sure of its insertion, the necessary information 
should reach this o, on, or before, the morning of the Wednesday 
| of the week ing the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





TO-DAY. 
INSTITUTION OF MUNICIPAL AND County ENGINEERS.—The 
Council Offices, Barton-on-Humber. East Midland District 


meeting. 11 a.m. 


TUESDAY, JUNE 28ru, 


INSTITUTION OF MunicriPaL AND County EnoiIngers.—Visit 
to the Kent Cement Works at Greenhithe by steamer, which 
will start from Westminster Bridge Pier at 10 a.m. 


WEDNESDAY TO FRIDAY, JUNE 297g ro JULY Isr. 


INSTITUTION oF Minina Enoineers.—Summer meeting at 

Newcastle-on-Tyne. For Programme see page 638. 
SATURDAY, JULY 2np. 

| Instrrvre or British Founprymen: LancasHime Brancu. 
—Visit to the Castleton Works of Messrs. Tweedale and Smalley. 
|} THe Instrreotion or Crvi. ENorveers: Yorksuire Asso- 
CIATION.—Visit to the Sladen Valley waterworks of the Keighley 
Corporation. The party will assemble at the works at 3.30 p.m. 


Tue INstrrvtion or Municipat anp County "~~" EERS.— 


| The Town Hall, St. Annes-on-Sea. North .n District 
| meeting. 10.30 a.m. 
SATURDAY to MONDAY, JULY 2xp vo 41x. 


ALLIANCE.— Week-end Conference 


Chelmsford. 


NATIONAL INDUSTRIAL 
at the House of Retreat, Pleshey, 


SATURDAY, JULY léru. 
INSTITUTION OF MUNICIPAL AND County ENGINEERS. —Coum 
Chamber, Guildhall, Cambridge. Eastern District meetin 
lo 
| 2 p.m, 








CONTRACTS. 


» 


Tue Ocpex Exatveerine Compaxy, of 2, Blue Boar-court. 
Market-place, Manchester, has received an order for the com 
plete air-washing, heating and ventilating plant for the Masonk 


Temple, Bradford, Yorkshire, which will be a six-storey building. 


Tue GENERAL Etecraic Company, Ltd., of Magnet House, 
Kingsway, W.C. 2, has recently secured a further order from 
the Manchester C ‘orporat ion Tramways for fifty type W.T.31.K 
motors, rated at 50 B.H.P. on the one-hour rating, 500 volts. 
This is the fifth successive order received by the company from 
the Manchester Corporation Tramways for tramway motors 


Wortuixoron- Sorpson, Ltd., of Queen's House, Kingsway, 

W.C. 2, have received from the Reading Waterworks an order 
for one e 9in. single-stage high-lift centrifugal pump, to be capable 
| of delivering 2,000,000 gallons of water per twenty-four hours 
| against a head of 170ft. The pump is to run at a speed of 1500 
r.p.m. and will be driven by a 140 B.H.P. Crompton protected 
type auto-synchronous motor. This pump is a duplicate of a 
set previously supplied to the same station. 





Joun Toompson Water Tuse Borers, Ltd., of Wolverhamp 


ton and Imperial House, Kingsway, London, W.C. 2, Eng.. 
informs us that it has received an order from the Tata Iron and 
Steel Company, Ltd., of Jamshedpur, India, for ten of its “ John 


Thompson ” vertical straight-tube “‘ Alpha ”’ type water-tube 
boilers, each having 10,660 square feet of heating surface, arom 
pressure of 225 lb. per square inch, together with superheaters 
air heaters, steam receivers, and forced draught equipme nt. 
These boilers are to be fired by blast-furnace gas. 


Tae Merropouiran-Vickers Evectricat Company, Ltd., 
has received an order covering the main switchgear and a 
considerable amount of auxiliary apparatus for extensions to the 
Portobello power station of the Edinburgh Corporation. The 
equipment includes a nine-panel extension to the existing main 
| 6600-volt switchgear, a thirteen-pane! 400-volt station service 
board and four fifteen-panel switchboards for the boiler-house, 
together with a 230-volt power station battery and extension« 
to the station telegraph system. An interesting and novel feature 
of the arrangement is that not only the circuit breakers, but 
|also the bus-bar selector switches and the feeder isolating 
switches will be electrically operated. 


Great Western Rariway officially announces that the 
following contracts have been placed :—(a) Supply of nine one 
ton standard Ford trucks, one standard truck body, and nine 
one-ton standard Ford vans, R. Pratt, Ltd., High-street, Sutton, 
Surrey ; (6) overhaul of ss. Great Western, Cardiff Channel Dry 
Docks Company, Ltd., Cardiff ; (c) overhaul of ss. St. Andrew, 
Cardiff Channel Dry Docks Company, Ltd., Cardiff ; (d) renewal 
of West Outer Roundhead, Swansea Docks, Mr. George Palmer. 
Neath; (e) erection of new warehouse at Brentford Dock 
A. Jackaman and Son, Ltd., Mackenzie-street, Slough; (/) 
paving platforms, Newton goods shed, ¢ ‘ardiff, Western Trinidad 
Lake Asphalte Company, Ltd., St. Mary-street, Cardiff; and 
(g) excavation in connection with the provision of a siding at 
Wootton Bassett, Mr. Henry Smith, 55, Fields-road, Newport, 
Mon. 
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AUCTIONS 





DOUGLAS & GRANT. Ltd. (in Liquidation). 


DUNNIKIER FOUNDRY AND ENGINEERING 
WORKS, KIRKCALDY. 
IMPORTANT EXTENSIVE SALE OF 
HIGH-CLASS MODERN ENGINEER- 
ING, FOUNDRY, SHEET METAL, 
WOOD -WORKING AND SMITHY 
PLANT, MACHINERY, STOCK, 

OFFICE FURNITURE, ETC. 


including 


7 Electrically Driven Overhead Travelling Cranes, 


20, and 5 tons 


"4 All-steel Electrically Driven Foundry Jib 
(Cranes 
Electrically Driven High-speed Planing Machine, 


by John Stirk and Sons, Ltd., take im SOft. by Sft. 


by 16ft. 
28 Surfacing. Screw Cutting, Turret and Capstan 


sthes, from 7iin. to 16jin. centres, all by eminent 
akers 

No 2 Pearns-Richards High-speed Surfacing, 

boring, Drilling and Milling Machine 

High-speed Boring, Drilling and Milling Machine 
Richards 

72in. and 60in. Belt-driven Boring and Turning 


Mills, by Richards and John Stirk and Sons, Ltd 
30/33in, stroke High-speed Belt-driven Siotting 
Machine, by Thomas Shanks and Co,, Ltd.. John- 
tone (new 2 years ago 


Asquith Improved High-speed Central Thrust 
Radial Drilling, Boring, Tapping and Studding 
Machine, 7ft. radius 


Asquith and Archdale High-speed Radial Drilling, 
lapping and Studding Machines, 4ft. radius 

Massive Belt-driven Vertical Planing Machine or 
Wall Creeper, by Loudon Bros 

Heavy Fly-wheel Boring and Turning 
take in up to 30ft. dia. by 7ft. wide 

Horizontal Cylinder Boring Machine 


Machine, 


Also 
rOOL-ROOM EQUIPMENT.—Herbert Universal 
(irinder, Parkson Universal Milling Machine, Brown 
snd Sharpe Plain Milling Machine, 1I6in. and 12mm 


Shaping Machines, Slotting Machines, Heavy and 
Light Drilling Machines. Keyseating and Keyway 
Cutting Machines, Tool Grinders, &c 

SHEET METAL AND SMITHY PLANT AND 


MACHINERY 5-ewt 
mer, 2 Blacker ** 
light Bendipg Rolls, 
hines, GuilK~ 
Woodworking 
18 Electric Mots 
Df 


New 150 BH.P. A 


Pneumatic Ham 
Heavy and 
Shearing Ma 


assey 
Power Hummers 
Punching and 


and Mac bine ry 


rom 112 t H.P., 460 volte 


Three-phase Slip-ring Motor, 


volts 380, ecyctes 50 

75 K.W D ¢ Electric Generating Set. 2 D4 
Dynamos 

10in. Saddie-tank Locomotive, by Barclay, Kil 


marnock, 4° 8)" gaug 
“4 Horizontal Driving 
nt. Ltd.. from 14 to 43 H 
B.H.P. Horizontal Tandem 
«= Driving Engine 
gersoll-Rand Imperial ** 
4: Two-stage Air Compressor, 
véctions 
yable-flued Lancashire 
6in.. insured at 120 Ib 


Engines, by Douglas 
P 
Compound Con- 


Type XCB_ Power- 
with Receiver and 


Steam Boiler, 28ft. by 


vaporative Condenser Green's Economiser, Super 
ter 
2 Cupolas, 8 and 5 tons; Foundry Ladies from 
10 tons 


About 200 Tons C.I. Moulding Boxes 
About 300 Tons C.1., M.1., and Steel 
mut 15 Tons Scrap Brass. Copper, Spelter, &<« 
arge Number Wooden Patterns and Jigs 
ibout 3000 Cubic Feet Seasoned Beech Planking 
Large and Varied Assortment of Stores, Steel 
ates, Bolts and Nuts 

Office Furniture, Comptometers, 

At 


JUNNIKIER FOUNDRY, KIRKCALDY, 
ON MONDAY 4th, TUESDAY 5th, WED- 
NESDAY 6th, THURSDAY 7th, and FRI- 
DAY &th JULY, 1927, 
Beginning each day at ten o'clock prompt. 
Shirlaw, Allan and Co., 
Auctioneers, Hamilton, have received instruc- 
Robertson Durham, Esq., C.A., 
Charlotte-square, Edinburgh, Liquidator 
to SELL by AUCTION as above. 


Thursday, Friday and Satur- 
or earlier by arrangement with 


Scrap ;: 


Dictaphones, Safes, 


tions from A 
F.F.A., 33, 
of this Company, 
On view Wednesday, 
day prior to Sale 
Auctioneers. 
Catalogues from AUCTIONEERS, 
Hamilton, June, 1927 5752 2 





FOR SALE 
Continued from page 2 





( YOCHRAN VERTICAL BOILER, 1916, rd lb. w.p.. 
, aft. by 7ft DITTO, 17ft. by 7ft.. 1919, 100 lb. 
w.D., waste he ~ type. L NC ASHIRE BOILER. by 
Tinker, Shenton, 2aft. by 7ft., 125 Ib. w.p.— HARRY 
H. GARDAM ont ©CO., Limited, Staines. ‘Phone 98. 


FOR SALE. 


-TON DOUBLE PURCHASE STEAM - DRIVEN 
WINCH, Shep) . of . 
i Sin. dia., S6in. dia. drum by 24in. 





by 
loin. 8 


48in, dia. STEAM - DRIVEN HYDRO - EXTRAC 
TORS, makers, Potts, Cassels, suspended type, with 
steel perforated cage or basket. 


Modern 12}in. wane LATHE, by Milwaukee. Mtg 
straight “Vv” w 12ft. long, 8.A.. 5.5 and 8S 
fear-box cb 


cbange 
6in. CENTRIFUGAL PUMP, by Gwynnes, direct 
electric motor driven, for 460 volts = c.. g Compete. 
4in. DITTO, for 440 volta, all co 
MASSIVE SET of HORIZONTAL OSELT-DRIVEN 
GEARED TWO-THROW PUMPS, by Lee, Howl ; 
pistons Gin. by te stroke, 20,000 g.p.b. at 76 


—. per mi 
J BELT - peives 


nut 
ARGE HORIZONTAL 

GEARED THREE - THRO RAM PUMPS 
Campbells : 


came pa. by tm stroke, cap. 13,000 
€.p.h. to 600ft. 

VERTICAL STEAM -DRIVEN DOUBLE RAM 
PUMPS, all cast iron vaives, cyls. 8in. by 10in., 
rams 6in, by 8in., C1, 7000 g.p.b.; also DITTO 
cyls. Gin. by oe. - all cast iron valves and rams, éin, 


by 6in. stroke, 3000 ¢.p.h. 
VERTICAL “BELT - DRIVEN POUBLE RAM 


PUMPS, all cast iron fitted, rams 6in. dia. by Sin. 
stroke; and DITTO, din. by 6in, stroke. 
.W. GENERATOR, by Cromptons, shunt 


wound, interpole, 4 » wanes D.c., 
rating, speed 1200 r 

TWO 120 K.W. GENERATORS, by Electromotors, 
svunt wound, interpole, cont, rating, 230 volts D.C., 
443 smpe-« 1 


200 revs. 
Goo RACK - DRIVEN PLANING MACHINE, 
san. mh, dia, overall by 2ft. 9jin. wide, running on 


910 amps., cont, 





admit between pillars 3ft. 6in., thoroughly 
everhauies. 
io bon PARTICULARS ON APPLICATION 
be yt FOR LIS 
ANLEY ENGINEERING CO. Batb Ex. 
OR SALE 
1 Marine Type CYLINDRICAL BOILER, 13ft. 
dia. by lift. long, 3in. tubes, 1800 eq. ft. heating 
surface, 220 1b. w.p., 2 furnaces, complete with 


steam mountings. 

2 Brush-Ljungstrom TURBO-ALTERNATORS, each 
of 625 K.W. capacity, 3600 r.p.m., 650 volts, 60 cycles, 
suitable for 180 Ib. per sq. in. steam pressure, com 
plete with underslung condensers each of 1150 sq. ft. 
cooling surface, generators fitted with self-contained 
exciters, lubricating oil fittings and usual equipment. 

2 Induction 3-phase, 650-volt MOTORS, each of 

785 B.H.P. a r.p.m., built by Brush Electrical 
k ngineering Co., Loughborough. 

1 HELIC AL REDUCTION GEAR, comprising one 
wheel and two pinions, capable of transmitting 
1570 B.H.P. total with reduction ratio of 714, 
76 r.p.m., complete with casing and usual fittings, 
gearing manufactured by Power Plant Company 


<os 


Positive 
discharge 


No air lock 
Complete ab- 
sence of com- 
plications 


For pressures 
up to 350 Ibs 


For superheat 


HOLDEN & BROOKE Ltd 


THE 
mOPOL; 


STEAM 
TRAP 


corrouible steel P ’ 
our guarantee. Practically equal to new in every 
tube ‘of solid respect, they afford a splendid opportunity to instal first-class 


drawn steel 


Non-corrodible 


Tay, 


Renewable 
valve and seat 
in special non- 


pa ALFRED HERBERT LTD.,====7 
situs. COVENTRY. 


RE-CONDITIONED MACHINE TOOLS. 


The following, selected from our stock of 1500 Machine Tools, 
have been re-conditioned in our works and are fully covered by 


Telegrams: 
Lathe, Coventry. 


equipment economically. 








WATER 


. 





TANKS. 


S 
s 


Hendey 10° x 10 Straight Bed Alfred Herbert No. 3, 22°’ 36" 

Saat te gal- athe . . .* £285 Hexagon Turret Lathe . £395 
vanised steel Reinecker No. 2 (Bilgram Type) Lodge & Shipley 8” x 10° Straight 

Bevel Gear Cutter ey £150 Bed Lathe - .. £145 

Sirius Works West Gorton Alfred Herbert 12° x 36 Uni Gridley s ; ° spindle Automatic £275 
MAR CHESTER versal Grinder . , £270 screw machine a a 
oye & EB es 9” x & Stra ‘ 

Dreses 5’ Plain Radial Drill £315 wes: Emmes 9 RO SES on 
Norton 14" x 72” Plain Grinder £615 Colburn D3 24° Heavy Duty 

Lumsden No. 12 16° Plain Cup Upright Drill . £250 

Wheel Wet Tool Grinder £40 Churchill No, 2 Cylinder Grinder . £325 


GREY IRON CASTINGS 
CHEMICAL PLANT. 
CONDENSER COILS. 


es 


a 
ge 


Specially ey Rates. 


The Chemical Engine>ring and 
Wilton’s Patent Furnace Co., Ltd., 


(OFFERED SUBJECT TO PRIOR SALE.) 


Writ: for a copy of our latest Machine Tool Clearance List. 




















GAYWOODS BRONZE CO., 


6, Elgin Road, Seven Kings, 
ILFORD. 


For Bearings, Mill Brasses, 
Worms and Worm 










BORING AND DRILLING PLANTS 


(ROCK AND EARTH). 
Aay Dept» Any Strate. 





























res SF. Oat PLANTS in use from 2in. to sft. 0in. DIAMETER 
——_—____| A. C. POTTER & CO., 
ENGINEERS, Wire: “ Alloys, Dferd.” 
For continuation of For Sale Adver-| ,... ee a ——————— 
tisements see page 4. mes orana Renee one) WHITE ANTIFRICTION METALS, 

















Above plant, together with miscellaneous starters, 
pumps, &c., removed from ss. Wulsty tle, eon 3 
inspected at Naval Construction Works, muir, 
offers for same should be sent to Messrs. WILLIAM | 
BE ARDMORE and CO., Limited, Engine = 
Dalmuir. 719 @ 











Electric Pulley Blocks 


Complete with Suspension Eye, Hand or Electric Travelling Gears. 


Unsurpassed in Economical Efficiency. 


are employed in works of all kinds and have stood all tests satisfactorily 


KEPT IN STOCK AT LIVERPOOL. 





Agents: Aabacas Engineering Co., Ltd., 10, Canning Place, Liverpool. 


39 CENTRAL. Teleg 


Telephone : 43 


Thousands of these Lifting Devices, 


, to 5 Tons Carrying Capacity, 

















| 
13.326 
16 94839 


rams AABACAS,” LIVERPOOL 
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FOR SALE 
continued from page 3. 





FOR SALE. 
FOUR SPECIAL GAUGE PORTABLE DERRICK. 
ING STEAM LOCO. TRAVELLING CRANES 
(Dock type). 
One 10-ton capacity ; 
5-ton capacity. 
Each two engines, Sin. cyl. by 12in. stroke ; 
each 80 lo. pressure. 
Makers, G. Russell and Co., Ltd., Motherwell. 
Apply, JOHN JACKSON and CO., Ltd., Balmoral 
Works, Scotstoun, Glasgow. 5€90 a 


One 12-ton capacity; Two 


boilers, 





OR SALE, 


Nearly New 10-Ton ELECTRIC OVER- 
HEAD Cc 


TRAVELLING RANE, 3-motor type, 





480 volts D.C., 50ft. span. Can be seen working. 
Address, 5704, The Engineer Office. 5704 @ 
EAVY VERTICAL LOG BAND MILL, by Allis- 


pulleys 72in. dia., for saws up to 
carriage of ali-steel construction, 
blocks; 40in. knee opening ; 
double-acting Knight type dogs; Trout setworks ; 
heavy gear of friction type by wire ropes. Cost over 
£4000; only done one month’s work. In perfect 
order. Price £1000. May be inspected at our works.— 
JOHN PICKLES and SON (ENGINEERS), Ltd., 
Hebden Bridge. 5750 o 


MACHINERY, PLANT, & 


BLANCHARD VERTICAL SURFACE 

MACHINES, with 26in. magnetic 
GRINDING 
2itin., 


Chalmers, 
wide; log 
long; 5 head 





4 he 16in 
GRINDING 
chuck. 

Nearly New PLAIN 
MACHINE, by Loewe, 


CYLINDRICAL 
grinding diameter 


length 13ft. li 

No. H4 BLE R MATER! HORIZONTAL HIGH- 
POWER MILLER, . Of table 65in. by 164in., with 
beats heads 

“ UNION’ HORIZONTAL BORING MACHINE, 
cnce pulley drive, movable standard, fixed table 
7ft. 3in, by 6ft. 6in., spindle 3}in a. 

40ft PILING FRAME, _ with 9ir 

* SYKES” STEAM PILING WINCH ona VE perre AL 





BOILE R. 
FOUE Tangyes "’ 40-ton (tested to 50 tons) 
HYDRAU LIC JACKS, each with handle and key. 


SEVERAL 
BOILERS, 
125/135 Ib 


high-class nearly new SCOTCH MARINE 
10ft. 9in. long by 13ft. 3in. diam., for 
working pressure; in first-class condition 


and complete with fittings; ready for immediate 
delivery. 
Nearly New LANCASHTRE BOILER, 30ft. by 9ft.. 


reinsurable at 100 Ib. working pressure, complete with 
~~ at a ane — = 

La wk of od second-hand FLAT 
ENDE D ( Tre ULAR ‘BOIL E R STORAGE TANKS 


CATALOGUE (10,000 Lots) ON APPLICATION 


THO” W. WARD LTD.. 


ALBION WORKS, SHEFFIELD. 





“LH.” Drop Valve Con- 
STEAM ENGINE, cylis. l4}in. and 
stroke, rope fiy-wheel. 
+ Also similar ENGINE, by Robey. Class ‘‘ E,”’ 
mammoth beds, cyls. 19in. and 30in, by 36in. stroke. 
DITTO, Non-condensing, cyls. 16in. and 28in. by 
30in. stroke, with extended crank shaft. 
HARRY H. GARDAM and CO., Limited, 
Send for our latest catalogue. 


ARSHALL 
4 densing 
26in. by 36in 


Class 


Staines 


*Pnone 98. 5798 « 


SHUNTING LOCOS :— 

12in. six wheels coupled ‘* Barclay "’ 
Loco., new 1918; Ii4in. six wheels coupled 
* Kerr-Stuart ”” Loco. » new 1917; l4in. four 
wheels coupled ‘* Barclay Loco., new 1915. 
All above insured for 160 lb. working pressure 


\ ODERN STEAM 





and in first-class order. Low prices 

. NEAL and CO., Ltd., Ealing, London, 

. 5. 5731 G 
TEW C.8.C, MARINE ENGINE, llin. by 24in. by 
4 léin. stroke, Lockwood rings, piston valve, &c., 
H.P. and L.P. fitted metallic packing thrust on 
crank shaft, bracket bolted to bed to end of 
coupling, built and passed by Lloyd's F.o.r 


£650. Ready for dispatch; inspection at makers. 
These engines have given every satisfaction. 
WILLIAM ,BURRELL, Marine Engineer, Great 

¥ armouth. P3336 o 


=F 75 K.W. sus/eee volt 3-Phase 50 Period 
EAM ELE GENERATING SETS for 
pm, with Berry _ -& to 550 volts ; can 
be seen runping.—HARRY H. GARDAM and: Co., 
26 G 





Ltd., Staines. ‘Phone 98. 
. LIGHT RAILWAY AND GENERAL ENGI 
NEERS.—OFFERS WANTED fer STOCKS of 
LIGHT RAILWAY MATERIAL and PLANT, suitable 
for the manufacture of same. Dealers’ offers will not 
For further particulars write se 


be entertained 
Z.P. 525, care Fenchurch-avenue, E.C. 


5767 G 


Deacon's, 9, 





mw 2. Hiosteont al Duplex Steam-driven HYDRAULIC 


S. by Rice, 12in. by 2}in. by 16in. and 
12in. ox 3iin. by _16in.. practically new 
HARRY H. GARDAM and CO., Limited, Staines 
"Phone 98. Send for our Jatest catalogue 5801 G 





Unique Offer of LIGHTING & POWER PLANT 


ALL IN FIRST-CLASS CONDITION AND READY 
FOR IMMEDIATE SERVICE. 

The PLANT consists of the following MACHINERY, 
which has only recently been taken out of commission 
I ‘T No, 1 

WATER COOLED 125 H.P. Fielding and 
SUCTION GAS ENGINE, fitted with graduated 

water-cooled exhaust valve, magneto 
complete with gas cocks, exhaust pipes, 
air pipes, silencers, circulating pump, gas bag for 
town's gas, three 1000-gall. circular cooling tanks, 
one 5ft. driving pulley and complete set of spares, 
comprising piston rings, springs, valves, cam shaft, 


gears, &C 

ONE 100 HP. Fielding and Platt SUCTION GAS 
GOVE RNOR PLANT, complete with coke and wood 
wool scrubbers, pipe work, and water seal. 

ONE 100 H.P., 460-Volt, 540-rev. D.C. Crompton 
GENERATOR, complete with slide rails, open type, 
shunt wound, four main poles, four interpoles. Oil 
ring bearings with overhung pulley for belt drive; 
diameter of pulley 20in.; width 20in. 

st tama BELT for the above set, 60ft 
by ift 

INE “Wells OIL SEPARATOR 
ONE 10in. belt-driven FAN for blowing fire 
"LAN 


ONE 
Platt 
governor, 
ignition, 





- 


rl No 

ONE WATER-COOLED 230- H.P. NATIONAL 
TWIN-CYLINDER SUCTION GAS ENGINE, fitted 
with hit-and-miss governor, magneto ignition, 
complete with gas cocks, exhaust pipes, air pipes. 
silencers, circulating pumps, gas bag, and complet+ 
set of spares, comprising piston rings, valves, &c. 

ONE Smith's Patent WATER COOLER. 


ONE 200 H.P. Dowson and Mason SUCTION 
GAS PLANT, complete with coke and wood-wovl 
scrubbers, pipe work and water seal. 

ONE 134-kilowatt, 460-Volt, 450 rev. Crompton 
GENERATING SET, complete with slide rails, open 
type, shunt wound, six main poles, six interpoles, 
with three oil ring bearings; diameter of pulley 
33in., width 26in 


ONE MAIN DRIVING BELT, 65ft. by 20in. 
ONE Welle OLL SEPARATOR. 
ONE Sturtevant Belt-driven BLOWER. 

ADDITIONAL PLANT. 
ONE 4in. ew WATER METER 
TWO Herbert Morris 5-Ton LIFTING BL. OCKS. 
TWO 36in. Belt-driven EXHAUST FAN 

M 


ONE TUBULAR STEA BOILER, epaees. oft. 
long by 4ft. diameter, by the National Gas Engine Co 
THREE OW TANKS. 


The WHOLE 
by PRIVATE 


PLANT is being OFFERED for SALE 
TREATY at very reasonable prices, It 





is situated a short distance out of London, and can 
be viewed at any time by appointment.— In the first 
instance, address 5761, The Engineer Office, s76L@ 











FOR SALE 


WORK WANTED 





SPECIAL BARGAINS. 


S* Foster 1jin. CAPSTAN Larens. 
SIX Steptoe PLAIN MILLING MACHINES, 
working surface 2ft. 2in. by S2in. 

ONE No. 6 Cochran-Bly COLD aay Sin. capacity. 

ONE “* Fellowes ** No. 6 ARE PER. 

l4in. centre “* Broadben BRAKE LATHE, 8.8. 
and 8.C., one 48in. by 36in. in gap, 12ft. 6in. 
slotted bed with front extension, 4ft. 5in. by 2ft. Tin. 

“Churchill” 6in. by 34in. PLAIN GRINDER, 
No. 0 drive. 

** Cine ee " UNIVERSAL TOOL and CUTTER 
GRINDER, 

18in. Ormerod ‘SHAPING MACHINE, 
without motor drive. 

INE “* Cleveland ** Model “A” FULL 

MATIC, ltin. 
eavy Duty VERTICAL MILLING and PRO. 
FILING. MACHINE, complete with 26in. rotary table, 
cotadie $ 5-8in. dia., 4-speed cone for 4in. belt, power 

** Pratt 


all directions. 
and Whitney’ 2in. CAPSTAN LATHE, 
P.F. to turret and cross slide. 
NE ‘*‘ Ernaught’’ Light VERTICAL MILLING 
MACHINE. 
SEVEN iin. WIRE FEED CAPSTANS. 
All these machines +> r eee condition and 
immediate delivery can 
JOSEPH PUGSLEY ‘and SONS, Litd., 


MACHINE TOOL DEPT., 
LAWRENCE HILL, BRISTOL. Ex. 


with or 
AUTO- 





\ TEIR Steam-driven BOILER FEED PUMPS, 
2000, 3600 and 10,000 gals. per hour, with gun- 
metal water ends. 
Double-cylinder Reversing 
Clarke, Chapman, cyls. 6in. by 10in. 
TWO DITTO, by Ruston, cyls. 4jin. by 6in. 
HARRY H. GARDAM and CO., Limited, Staines. 
"Phone 98. Send for our latest catalogue 5800 @ 


200 


STEAM WINCH, by 





H.P. HORIZONTAL 
STEAM ENGINE, by G. 


DOUBLE-ACTING 
Saxon and Sons, 


Ltd.; working pressure, 120 lb. per sq. in. (con- 
densing). Recently overhauled.—Address, 5739, The 
Engineer Office. 5739 a 





200 TONS NEW WIRE ROPES, Half Price.— 
ld THE LONDON ELECTRIC ree, Gwen. |S 
a 





256 H.P. OPEN HEARTH 
SUCTION GAS PLANT. 


““F” Type, by Messrs. Crossley Bros., Ltd., 
Manchester. 
Complete with Generator, Vaporiser, Scrubber, 
&c. Used only on Anthracite. 
Also 
3 H.P. CROSSLEY PARAFFIN ENGINE 
Complete for use with above Plant for Con- 
verting to Pressure Plant. 
PRacticaLLy New. Full particulars from— 


JOHN CASHMORE, 
GREAT BRIDGE, Staffs. 








4 H.P. HORIZONTAL CROSS-COMPOUND 
STEAM ENGLNE, by G. Saxon and Sons, 
Ltd.; working pressure, 120 lb. per sq. in. (con- 
densing).—Address, 5740, The Engineer Office. 
5740 @ 
5O K.W. 3000-Volt 3/50 Belliss-E.C.C. GENE- 
0 RATING SET, excellent condition; low 
price.—HARRY H. GARDAM and CO., Limited, 
Staines. 5197 a 





FOC K.W. 2200 Volts 3-phase 50 Cycles, Belliss- 
” Siemens IMPULSE TYPE MIXED PRES- 
SURE STEAM TURBO-ALTERNATOR, complete 
with Mirrlees-Leblanc Multi-Jet Condenser, Circulat- 
ing Pumps, Switchgear, Oil Cooler, Pipework, Steam 
Receiver and all accessories. All in first-class con- 
dition.—Full particulars, D. R. LLEWELLYN and 
SONS, Ltd., Bank Chambers, Victoria-square, Aber- 
dare, South Wales. P3353_G__ 


WORK WANTED 


ANTED to MANUFACTURE, SPECIAL MACHI- 
NERY or ENGINEERS’ APPLIANCES. Up 

woes 7 ~ plant for either heavy or medium 

foundry and pattern shop.—EASTON 

and JOHNSON, Ltd., Engineers, Taunton, Ex. u 











THE HEATLY-GRESHAM 
ENGINEERING Co., Ltd., 


Gresham Irene Works, OR 40, Wood St., Westminster, 
LETCHWORTH. LONDON, S.W. 1. 





ACCURATE & WELL-FINISHED 


IRON CASTINGS 


EASILY MACHINEABLE. 
LARGE CAPACITY FOR REPETITION WORK. 


DROP FORGINGS. DEEP PRESSINGS. 
PATTERNS. —— ASSEMBLING 

















WELL ORGANISED ENGINEERING WORKS with 
MODE fA TOOL EQUIPMENT and laid out for th 
EFFICIENT PRODUCTION of Heavy and Medium 
ENGINE -ERING WORK of every description. Open tu 
CERTARS, BUILDING pte MACHINES 
to Customers’ drawing 
MACHINING COMPONENTS or MANUFACTURING MACHINERY 
in Quantities on Production Lin 
Enquiries Invited. Note ow “Address, 
PIERCY @& Cu., LTD., MINERVA WORKs, 
Oozells Street. Birmingham. 
Tel.: 20 Midland. Telegrams: ** Piercy, Birmingham. 








Z D. BERRY and A. _ The pies 
ie Works, Regency-street, Westminster, 58.W. 
(established 1810), UNDER TAKE MACHINING aa 
GENERAL WORK. Lathes up to 9in. centres with 
Gap Beds, Capstans, Automatics for bar work, Radial 
and Vertical Drills, Planing up to Oft. by 4ft. by 4ft., 
Shaping, Milling, Gear Cutting to 36in. dia., Internal, 
External and Surface Grinding, Hand Forging, Smaili 
Press Werk, &c. 5086 u 











BIGGER 


than the Weather | 


Xan” 
\s t 








Carte RPILLAR” 
Tra@ors are the best insurance 
against “unusual weather”. 


Dust and heat hold no ter- | 
rors for them in dry seasons. 


With sure footing they walk 
over wet soil— with “CaTsr- 
PILLAR” track type tractors, the 
working season is lengthened 


for—FARMER 
CONTRACTOR 
ROAD-BUILDER 
LOGGER 


teat k y? 


Prices... 
THIRTY 
$3000 
Peoria or San Leandro 
U.S.A 


2-TON 
$1850 
Peoria, Minois 
U.S.A 









SIXTY 
$5000 
Peoria or San 
Leand:o,U S.A 


quicker 





CATERPILLAR TRACTOR CO. 


Executive Offices: San Leandro, California, U.S. A. 
Sales Ofices and Factories: 
—- Illinois San Leandro, California 
New York Office: 50 Church Street 
Successor to 
BEST C.L. Best The Holt Manufac- 
Tractor Co. turing Company 
Cable Address : 


“Cartenprian™ San Leanpro 


HOLT 


~ “cheaper 
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15Sin. SWING “ J & L” HARTNESS FLAT TURRET LATHE, “ Steel Head” Model. 


MERIT «= METHOD. 


The Hartness Flat Turret Lathe with cross sliding head- 
stock brought a new era in Chucking Work because it gave 
high speed steel tools a chance to do their work as metal 
removers. 

The merits and methods of the “‘ HARTNESS ” for Chucking 
Work are discussed in “THE PROBLEMS OF YOUR 
SHOP—PROBLEM No. 3.” 

In case this booklet has not come to your attention, a 
request to us will bring you one. 


JONES & LAMSON MACHINE CO., 


19, WATER LANE, LONDON, E.C.4. 




















ies 
— GRAPHITE — 


AND ITS MANY USES. 
WRITE FOR COPY OF BOOKLET F.9 FREE. 








GRAPHITE PRODUCTS Ltd., “** °sarrexseA? Lonpon, s.w.s. 








a ce 


FLAMEPROOF ELECTRIC COAL DRILLS 


Certified by SHEFFIELD UNIVERSITY. 

Every Colliery with 3-phase Supply can ECONOMISE by installing 
our Hand-Operated COAL DRILLING MACHINE. 
The SAVING in TIME and LABOUR is astounding. 
Many Collieries are already equipped. Why not you? 

LIGHT WEIGHT. LOW CONSUMPTION. FOOLPROOF and RELIABLE 
For PARTICULARS and free DEMONSTRATION apply to: 


. — Scottish Agents : 
Siemens-Schackert (Great Britain) Ltd., FRASER & BORTHWICK, Ltd., 
109, Kingsway, London, W.C.2. 


59, Pitt Street, 


GLASGOW. 


The “GLODEX” 
WATER LEVEL INDICATOR 


(PATENTED) 























Just clip it om 

a | your 
gauge 
4 glass ! 


With this device the water in the glass can 
clearly be seen (in red) at any distance. 
NOALTERATION toexisting fittings NECESSARY 


Used by 
H.M. GOVERNMENT, 
LEADING GAS WORKS, 
ELECTRIC POWER STATIONS, 
SHIPPING COMPANIES, etc. 


SIMPLE, RELIABLE, ECONOMICAL. Write for List 
BERNON-WALKER Co., Limited, 


Engineering Specialists, 
58, Westbourne Grove, LONDON. 


Telegrams : 
Bernocator, Westbourne, London. 














Telephone : 
Park 5524. 





























A 67 B.H.P. Gardner Heavy Oi Engine’ 
saves 50/- per day. 





FARNWORTH, 
April, 1927. 
DEAR SIRS, 


No doubt you will be interested to learn that the 
engine you installed two years ago has exceeded all my 
expectations, as the cost per B.H.P. is even less than 
you gave me to expect. It runs for 7} hours each day, 
during which time it consumes 24 gallons of heavy oil 
at 6d. per gallon. The steam engine I had previously 
required 2 tons of coal per day at 23/6 per ton, plus 
cartage 4/- per ton. 


One other point, I have now been able to dispense 
with the services of the fireman, which accounts for a 
. 
further economy of 45/- per week. 


j. 0. 











The letter here published emanates from the proprietor of a 
Lancashire Brick Works and it is typical of many we receive 
testifying to the economy of Gardner Heavy Oil Engines. 


HORIZONTAL MODELS, 
cold starting, 
up to 218 B.H.P. 


VERTICAL MODELS 
up to 500 B.H.P. 
1, 2, 3, 4 and 6 cylinders 






HEAVY 
OIL e 


| L. GARDNER & SONS, LTD., PATRICROFT, Manchester, 


London Olfice 115, Queen Victoria Street, E.C. 4. 





——— 
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WE CAN LEND YOU 
A HAND. 


THOMAS PIGGOTT & CO., L™ 


SPRING HILL, BIRMINGHAM. 













TANKS 
FOR 
WATER 
STORAGE 
FROM 
STOCK. 
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for Yards, Dock Sheds 
Warehouses, etc. 





ELECTRIC : STEAM : HAND 


SEND US YOUR ENQUIRIES 


RICHARD C. GIBBINS & CO. 


*‘Make Light of Heavy Jobs” 











‘PRI 





= 


for 


‘Stand 


62 PRIESTMAN 
SUPPLIED TO ONE CONTRACTOR 


ESTMAN 


HEAVY WEIGHT 
GRABS 


EXCAVATING, 
and for handling ORE, 
BROKEN STONE, etc., etc. 


an enormous 
a nount of rough usage.’ ‘ 


-User's report. 


GRABS 











BERKLEY STREET 
BIRMINGHAM 
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Phones: 


(Hull, Central 5228 (4 L ines) 


Londor, Victoria 6171. 


PRIESTMAN BROS.,LTD., HULL anp LONDON. 


Cables-PRIESTMAN,HULL. 
BUILDERS or GRABBING EQUIPMENTswce 1875 












“BRITNIC” 
—4,000,000 H.P in servier— 
WATER TUBE BOILERS & 
MECHANICAL STOKERS. 


200,000 H service. 
THE BRITIGH NICLAUSSE BOILER CO., LTD., 
The Clock House, Arundel! 8t., Strand, W.C. 














The Grantham Boiler & Crank Co., 


GRANTHAM. Lrp 
MANUFACTURERS of 
Vertical, Loco., 
Cornish, | 
Field 
Tube. 







Colonial, 
ke 











Boiler Makers 
to the Trade. 
Estascisamp 1885. 








DRUM ENGINEERING CO.,LTD 
=) 7 NB) @) 2 Os YORKS 








TE FOR 
& CATALOG OR REPORT OF 
OR TECHNICAL 
BOOK YOU MAY a 











THE ENGINEERS’ CLUB. 
39, Coventry Street, W.1. 
Aanual Subscriptions:—Town Members £1 
Country ” 


Overseas . 


010 0 
&60 
220 
72 Bedrooms. 
A pplication for membership should be sent to 
“The Secretary” at the above address. 











_ 


SYMBOLS OF A 


E 


REFRIGERATION 


VOTED INDUSTRY 


“ PULSOMETER” "PUMP 


Handy it is, and always ready. 
even want fixing before it begins its job. 
for it needs no roof over it, 


The Pulso- | 
meter 
Engineering | 


Company sp:- | Hardy too— 
cialises in the bind 
design an 
manufacture ot 
pumpingand | 
refrigerating 
machinery of all 
cinds 
Suggestions as 
to the most suit- 
able install- 
ations for your 
requirements 
will be sent on 
receipt of par- 


ticulars. 


Write for List 


It does not 


and it will go on pumping year after year 
without repairs—except just now and 
then it requires a new valve, which a 
labourer could put in. 

It passes dirt or grit without a murmur. 


No. 1140. 


Pulsometer Engineering CL 


NINE ELMS IRONWORKS 
London Offices : 


* READING 
11 TOTHILL STREET, S.W.1 








Code 


On the 


EXPANDERS, 








Marconi Interna ticnal, 





Telegrams : 
Expanders, Glasgow 


Admiralty and War Office Lists. 
Contractors to Crown Agents for the Colonies 


THOMSON’S 


PATENT PULLEY BLOCKS 


are unrivalled for 


Durability, 
Running, and Lifting Power. 


Speed, 


They are con- 
structed from 
the very best 
materials and 
fitted with 
Chains of first- 
class quality. 

The Thomson 
Type is the only 
self - sustaining 
Block both in 
raising and 
lowering goods 
without the 
application of 
brakes or .fric- 


T e 
threaded Block 
with bottom 
Block is easily 
the best of its 
type in the 
market. 





Also Manufacturers of 
RUNWAYS, TROLLEYS, DUDGEON PATTERN 


TUBE CUTTERS, 


SPINDLES and various other classes of 
MACHINE TOOLS. 


Ask for Thomson's original and genuine Pulley 


locks. 


Wm. THOMSON & Co. (Kinning Park), 


Limited, 


47/57, Smith Street, GLASGOW, S. 1. 


MAKERS OF PULLEY BLOCKS FOR 55 YEARS. 








s 


Easy 





WORMS, 











The Burckhardt Engineering Works 
COMPRESSORS. VACUUM PUMPS. 


Works: Basle, Settseriend. 
£6, Victoria Street, London, S.W 


WRIGHT, ANDERSON & CO., Ltd., 
STRUCTURAL ENGINEERS, 


Zelegwame 3 GATESHEAD-ON.-TYNE. 


Construct, GaTssizap. 


ROOFS, SHEDS, STEEL FRAMED BUILDINGS 
of every description. 


See Illustrated Advt. on page 69 issue of June 17th. 











Seah 


choke-coile, 
BPs 9, Bovine’ Sac eee t 
130,000 volts. 


ELECTRIC CONTROL LIMITED, GLASGOW. 
Manufacturers alee of “‘ Empire’ Automatic Control Gear 





Polo-tipe ov 
lightning 








KAYE’S ORIGINAL PATENT SEAMLESS STEEL 





SERRATED VALVE OILCANS, etc. 





Birwtagham, Leeds, London, Manchester, Paris. 








~~ 


No. 
170.800 S00 supplied to whe Be British 


Admiralty during a * successive 
Contracts, 1903 to to 1924. 
Sizes 4 Pint to 2 Pint. 


ASK FOR LIST. 





Pattern No. 49—1 Pint. 
Seamless Steel Torch Lamps. 
Sizes ¢ Pint, 1 Pint and 2 Pint. 


93, HIGH HOLBORN, 
LONDON, W.C. 1. 





Wasteless 


asicites Handling of Oil. 


Sizes | Gall. te 100 Gaile. 


aa 


ews. soa’ sa. 


JOSEPH KAYE & SONS, Ltd., Oilcan Werke, LEEDS. 
































1927 THE 





JuNE 24, 





ENGINEER 











7 




















be 





IMONS” 
PATENT 


MARINE 
DREDGE PLANTS— 


CONSTRUCTORS OF HOPPER 

& BARGE-LOADING BUCKET 
DREDGERS; BARGE-LOADING, RE- 
CLAMATION & “ SIMONS"’ CUTTER 


TRAILING 


SUCTION HOPPER DREDGERS 


GOLD & TIN 


REPLACE 


CUTTER 
HOPPER 


RECOVERY DREDGERS 
HOPPER BARGES. 








FERRY STEAMERS. 


PARTS for EXISTING DREDGERS. 


INVENTORS and FIRST CONSTRUCTORS 


OF ‘“‘HOPPER"’ and 


** STERWWELL 
DREDGERS and ELEVATING 
DECK FERRY STEAMERS 


Telegraphic Addresses 
Simons, Rawrasw ; Susomtem, Loxpon. 


CODES ; ABO 5th Edition, 







: SOOTTS, 10th Eprrios. 
ee DREDGERS “== 
Proprietors of ALFRED WATKIN'S BRITISH PATENT for ROTARY SPUDS. London Office : 

83, VICTORIA STREET. 





Builders of Dipper and Drag Line Dredgers of the latest type. 


Wm. SIMONS & CO., Ltd., RENFREW, near GLASGOW. 


































Telegrams : 


LOWER BRIDGE WORKS, 
Conveyor, Accringtes.”” 


ACCRINGTON, LANCASHIRE. 


Contractors to H.M. Government. 


SPIRAL GONVEYORS, BUGKET ELEVATORS, Etc. 
» 














Weldless Steel 


TUBES 


of every description 


CHIPPING 
HAMMERS 


BROMFORD TUBE (°.. [.7. 
BIRMINGHAM 
are produced by me kd 





More Work Per Man. 


Y our biggest problem is to increase production and cut down costs. Competition 
is too keen to allow you to remain satisfied with present conditions if there is 
an opportunity toimprove. Thor Pneumatic Chipping Hammers are proving 
their worth every day. Their rapidity and accuracy of operation speed up 
production and lower costs. They are powerful, durable and smooth ronning 
—always ready for a good day's work. Let us send you our complete catalogue. 


INDEPENDENT PNEUMATIC TOOL COY., 


BROADWAY, WESTMINSTER. LONDON, S.W. 1. 
“ Thortool,” Sowest, London. Cables : “‘ Thortool,” London. Telephone : Victoria 6655 








Telegrams : 


DREDGING PLANT 


UP TO THE LARGEST DIMENSIONS AND CAPABILITIES. 


Bow and Stern Well Centre and Side Ladder Bucket, Barge-Loading and Hopper Dredgers, 
Suction Dredgers, Cutter Dredgers, Trailing Dredgers, Reclamation Dredgers, Grab 
Dredgers, Hydraulic aud Mechanical Agitators, Discharge Pipes and Pontoons, Hopper 
Barges, Sewage Steamers, Caissons, Tugs, Ferries, Paddie and Screw Steamers. 
Delivered Complete or Shipped in Sections. Spare Gear and Renewals Supplied. 


FERGUSON BROTHERS (port cLascow), Lo. 


Shipbuilders and Engineers, 
PORT GLASGOW. 


Telegraphic Address: DREDGER, PORT GLASGOW. 
On Admiralty List and War Office List 

GRAND PRIZE, LONDON EXHIBITION, 1908. 

@OLD MEDAL, JAPAN-BRITIOH 112. 
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A Jack of unlimited uses, 
possessing many unique ad- 
vantages. SPECI. 
ALLY USEFUL 
IN AWKWARD 
CORNERS AND IN 
CONFINED SPACES. 
Can be anchored in anyposi- 
tion, and givesa straight even 
pull under ferfect control. 


AREAL 
TIME AND 


largest firms in the Kingdom. If 
to know more about the merits of this efficient 
appliance write NOW for 


vv 





dhe LITTLEJACK 


PULLING JACK 


erdinary workman to move heavy 
machinery, girders, castings and wagons. Also speci- 
ally useful for cable pulling, uprooting trees, porta ble 
crane, pit prep pulling, hoisting and lowering, etc. 
WONDERFUL CAPACITY —GREAT ADAPTABILITY 
MECHANICALLY SOUND. 

The “LITTLEJACK * is used by some of the 


enables any 


you would like 


FREE ILLUSTRATED LIST. 


The 
* LITTLEJACK" ENGINEERING Co., Ltd., 


MANSFIELD. 








THE “CASTLE” 12’ CIRCULAR SAW BENCH 


F 


J. 





W. & C. J. PHILLIPS, Ltd 


*s CANNON STREET, 


Screw Rising Table Top. 
ESIGNED to meet the requirements of those 
who require a circular saw for light accurate 
sawing and general jobbing work, and is a 
hancy tool for joiners’, cabinet makers’, and 
pattern makers’ shops, where the workmen's 
benches are placed. 
SPECIFICATION. 

TABLE TOP.—The table is planed all over, 
both top and edges, gnooved for mitre gauge, 
fitted with removable plate at thesaw. Rising 
and falling mechanism actuated by means of 
a large screwed handwheel mounted on a 
central column, and is locked in position by a 
handwheel and screw. 
SAW SPINDLE.—Runs in one long self-oiling 
phosphor bronze bearing. with two rings which 
dip in container formed in centre column. 
RIPPING FENCE.—Which will cant for 
bevel cutting, and throw over end of machine 
when cross-cutting. Riving knife is fitted. 
CAPACITY .—Will take saws up to 12in dia- 
meter and with the table in the lowest position 
the saw projects 4in. through thetable. Maxi- 
mum distance between saw and fence is Qin, 
12in. best quality saw, fast and loose pulleys 
for 2hin. belt, and a positive strap guard. 

Price Complete as Illustrated £15. 


23, COLLEGE HILL. | ondon EC. 4, 
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IMPORTANT NOTICE. 


Please address all Enquiries to us 
direct, as we have now resumed entire 
control of our own Sales. 


Enquiries solicited for ALL SIZES 
and CLASSES of Drilling and Boring 
Machines, Radial, Vertical and Hori- 
from 


the smallest sizes 
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Capacity up to 3in. or larger from the solid, tap up to 3in. 
Whitworth and proportionately in fine threads, and bore (with 
bar and cutter) much larger than is customary for Radial Drills. 


All motions centrally controlled, i.e., arm locked simul- 
taneously with saddle by lever on saddle; all speed changes 
effected from saddle; arm raised and lowered from saddle ; and 
machine traversed along bed from saddle. 


Work can be drilled at either side of bed, so that maxi- 
mum drilling output is ensured by setting up and removing 
work while drilling is done on another piece. 


One machine, with helpers for setting, will be found equal 
to several machines of ordinary type. 


WILLIAM ASQUITH (192) L™. 


ESTABLISHED 1865. 
The Largest and Leading Drilling Machine Specialists, 


Highwell Works, HALIFAX, England. 





A Big Machine for the Big Jobs. 


For High Speed Heavy Duty Drilling, Boring, Tapping 
and Studding. 


The main illustration is a general view of the machine ; 
the line drawing shows the extent of its working area, and the 
third illustration shows a similar machine at work on a typical 
job (drilling a turbine casing). 
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TANGYE PRODUCTIONS 


HAVE 


WORLD-WIDE REPUTATION 
HEAVY-FUEL OIL ENGINES. 


| 
Single, FOR 
Coupled and 


Twin Cylinder RELIABILITY. 

















View of Cornwall Works, Birmingham. 


PUMPS. 


Ram, 
Turbine, 
Steam, 
Centrifugal, &c. &c. 


Taken from an Aeroplane. 








COMPLETE PUMPING PLANTS. 
HEAVY-FUEL OIL ENGINES. 
GAS ENGINES. 
HYDRAULIC MACHINERY. 
STEAM ENGINES. 
PUMPS (Steam and Power). 
MACHINE TOOLS. 
LIFTING TACKLE. 
MALLEABLE CASTINGS. 


MACHINE TOOLS. i i | de Be 
— ! & ; — a 


Shaping Machines, aa = STAND No, 63. 
&c. &c. | 


TANGYES L™: BIRMINGHAM. 


Presses, 
Testing Machines, 
Accumulators, &c. 
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COCHRANE « 











OTEEL PIPES 








FOR EVERY PURPOSE. 





PRESSED STEEL TANKS 
WELDED STEEL TANKS 
WELDED STEEL ROLLERS 
DERRICKS ano MASTS. 


Co. 


MIDDLESBROUGH. 





MILD STEEL WATER PIPE WITH TALBOT HYDRO-CARBON LINING 
(from unretouched photograph). 








a 
c ee = ne 
eee 
TORPEDO BOAT 


DESTROYERS 


PASSENGER AND 
CARGO VESSELS 


SHALLOW DRAFT 
BOATS. sucie.. 


STEAM & MOTOR 
BOATS & YACHTS 


TURBINES AND 
RECIPROCATING 
Ons | t N ERY 


WATER TUBE 
ee eae 


OIL FUEL GEAR 
PROPELLERS 


SHIP REPAIRS 
& OVERHAULS 


STATIONARY & 
MARINE MOTORS 


COMMERCIAL 
MOTOR VEHICLES 



























“EXPRESS” 


WATER TUBE 
BOILERS 


are fitted to 


H.M.S. “AMAZON” 
H.M.S. “SUFFOLK ” 


and the two Roumanian 
Torpedo Boat Destroyers 
now building in Italy to 
Thornycroft design. 


Our Catalogue No. 40 gives full parti- 
culars of our latest types for coal, oil, or 
wood fuel. Illustration shows our latest 
type with superheater. 
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9 HANDS ARE BETTER THAN ] 





Equip your Drawing Office 


with 


AXENE 
MAGNETIC TEE 
SQUARES 


d 


DRAWING 


BOARDS 


because they mean greater speed with greater efficiency. 


lt 


THE OUTSTANDING FEATURES 
OF OUR EQUIPMENT ARE: 


1. 
2. 


It is sound and practical and the worker is enabled 
to use both hands all the time. 


While the Tee Square remains dead true to position 
it slides smoothly when required. 


The special stainless steel working edges are scienti- 
fically more accurate than the usual ebony edges, and 
are, moreover, much more durable. 


No clamps, no springs, no wires, no pulleys, no special 
drawing tables are needed—all these are banished by 
efficient magnetic action. 


[It compares favourably in cost with any other first- 
class production. 


The leading users are unanimous in their recom- 
mendation. They include the Government Depart- 
ments, Borough Councils, and the chief engineering 
and industrial concerns. 


WRITE TO US NOW. 


AXENE LIMITED, 


Arundel Street, London, W.C.2. 





35, Maxwell House, 


0&8 


MANCHESTER: 


Deansgate 





Everybody's need in the summer. 
When the atmosphere becomes 
hot and stifling, how all long for a 
soft cool breeze just enough to 
circulate the air around. 


The Sturtevant Company are 
experts at doing this, either by 
means of a ventilation system or 


by propeller fans. Write for 
catalogue E. 1243 and E. 1067. 


STURTEVANT 
ENGINEERING Co.L> 
149, Queen Victoria S?, 
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VISCO 


AIR. FILTER, 
removes 98/, dirt from air. 
Air Filters are essential to the efficient 
operation of compressors, turbo-alternators 
and transformers. The best filter for the 
purpose is the “Visco.” This delightfully 
simple filter removes 98% of the impurities 
in the air. The dust, fluff, soot and sand 
with which the air is charged is deposited 
on the jumble of sticky rings with which 
the “Visco” is packed. 

Clean, pure air reaches the machine 
fitted with a “Visco” foolproof Air Filter. 
Write for list. 


4,500 Planis are equipped with 
** Visco”’ Air Filters. 










COMPANY, LTD. 


Makers of * Visco” 





GLASGOW: 
50, Wellington St 


US SAS 








Tue VISCO ENGINEERING 


162, Grosvenor Road, 
LONDON . . 8.W.1. 


Cooling Towers. 
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ALFRED HERBERT LTD. 
COVENTRY 
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p 
! enensien: Gnene. CHANGE GEAR QUADRANTS. : 
5 Ground on both faces. Removed i” from each face. seme oop Lag oe Seen oe - 
. an = — eames side in total Sonal 24 minutes. Material : Cast Iron. = 
5 5 
5 . 
HOW WOULD YOU 
5 
O 
MACHINE THIS : 
CLASS OF WORK ? : 
a WOULD you face the gears on a lathe 5 
and mill the quadrants? Would you o 
use methods which are rapidly becoming . 
obsolete? Not if you know the possibilities 5 
of Lumsden Surface Grinders. O 
= For work such as that illustrated Lumsden 5 
Rotary Table Surface Grinders fitted with 5 
; magnetic chucks will reduce production costs . 
to a minimum. o 
o There are other types of Lumsden Surface . 
= Grinders with vertical and horizontal spindles, = 
= reciprocating and stationary tables for dealing E 
= effic ently with a wide range of work. = 
c The Lumsden specialist will be glad to dis- : 
s cuss the possibilities of a machine in your = 
O works. . 
D 
a ASK FOR GUARANTEED Al — 0 
i LUMSDEN No, 94.SURFACE GRINDER. = 
~ PRODUCTION TIMES. Capacity: 72” dia. X 36” high. 
pooooooo0oooo000 So00000000000000u0u00u0uu0:u0u0u0202b02u02u020202020202020200200d0u0u0000000000000000000C! SOouoUUu0000000 
SIMPLE AND EFFICIENT 
MEPSTEAD’S (PATENT) ROTARY PUMP 
A General Purpose Positive Pump with Rotating Plunger. 
GAPACITIES FROM 260 GALS. PER HOUR. 
NO PRIMING—PERFECT SUCTION. 
Used by Satisfied Clients for Pumping at 
Pressure — Water — Oils — Petrol — White 
Spirit — Varnish, Etc. 
WE GUARANTEE our PUMPS for 12 MONTHS. 
LIST UPON APPLICATION. 
MEPSTEAD & CO., 
Stanton Engineering Works, Villiers Road, 
WILLESDEN GREEN, LONDON, N.W. 2. 
Telegrams: Inland— Foreign & Cables: 
** Pumpmep, Willroad, London." **Pumpmep, London.” Code: Private. 
Telephone: Willesden 3047. 























THE 








JunrE 24, 1927 


ENGINEER 








13 











































































































e=xaALFRED HERBERT LTD==: 
5 5 
COVENTRY 
= = 
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G 
THE LITTLE THINGS THAT COUNT. | 
A 
HEN it is found that production is Pay a visit to our Small Tool Warehouses 5 
suffering because a machine tool is obso- | whe’e all the most modern labour-saving small o 
lete steps are usually taken to instal a more tools and accessories, together with large stocks 3 
modern machine. Obsolete small tools, how- of Norton grinding wheels, are obtainable. 0 
ever, are very often neglected, yet their collec- All items are guaranteed for their respec- 5 
tive effect on production is considerable. The little tive purposes and prices are strictly com- 0 
things are quite as important as the larger ones. petitive. 5 
o 
ASK FOR A COPY OF THE 9th EDITION SMALL TOOL CATALOGUE, o 
uJ 
=) 
SMALL TOOL WAREHOUSES AT :— 5 
COVENTRY: The Butts MANCHESTER: 2, Whitworth Street West BRISTOL: %, Redcliffe Street is 
LONDON: 25, Victoria Street, S.W.1. GLASGOW: 3-38, West George Street. NEWCASTLE: New Market Street. O 
J BIRMINGHAM: 208, Corporation Street Stocks carried in Ireland by John Hind & Sons, Ltd., 75, Great George's Street, BELFAST a 
O o 
Sao0000 JOoOoOoOoOoOooOoOoOoOoOoOoOoOoOoOoOoOoOoOoOoooooLL JO0 LJ JOOOOOOoOOOOOOOoOoOoOoOLL JOOOOOOL Soooouo00 
ESTABLISHED 1854. 
SMITH BROTHERS & Co. (GLASGOW), = Kinning Park, CLASCOW. 
MACHINE TOOL MAKERS for Shipyards, Boiler Works, Iron & Steel Works, Bridge & Wagon Builders 
LOOK AT THIS 
Popov THE LAST WORD IN SPECIALITIES : 
PLATE EDGE PLANING. MACHINES for BENDING, PUNCHING, 
SHEARING, PLANING, STRAIGHTENING, 
SOME ADVANTAGES : SCARFING, FLANGING and JOGGLING. 
Also for SHEARING and BENDING ANGLFS 
OPERATOR CAN START, STOP OR REVERSE and OTHER SECTIONS. 
WITHOUT LEAVING SADDLE PLATFORM. J. As cuives for RIVETING, 
Running Costs Reducea 50%, FLANGING, CHANNEL CUTTING, 
RR A i Go: MANHOLE PUNCHING, FRAME SETTING, 
| ~ * * HYDRAULIC PUMPS, ACCUMULATORS, 
RACK DRIVEN CAN CUT UP TO 60 FEET PER MINUTE. Etc. Ete. 
Codes Used : Lieber’, ABC (Sth Ed.), Marconi & Engineering. Telegraphic Address: *‘ PLANER, GLASGOW.” 
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i7. GROSVENOR SAROENS 


THE CUT. 


The illustration shows, full size, 

typical chip from the machine. Thi 
cut was §” deep x 4” feed in mild stee! 
metal being removed at the rate of 1o- 
cub. inches, cor 3 lbs. weight, per minut: 





THE MACHINE 


is the ‘‘BuTLER”’ 24/26” stroke 
Double Traverse Head Shaper. 
These machines are built in four 
sizes :—12/14”", 18/20", 24/26” and 
30/32", with one or two heads. 
They embody numerous features 
of operation and control to main- 
tain consistently an unequalled 
output of accurate work. 








THE BUTLER MACHINE TOOL Co., Ltd., 


VICTORIA IRONWORKS, HALIFAX, England. 


UNVLUIVALUVQUGLLUOIONLOLUOLOUUO0U0UOUP000G0RYUARLUUYLOOOUER TE OAT UU 


CENTRING MACHINES 


ESSENTIAL IN THE TURNING SHOP. 


We make these machines in four sizes to take up 
to 4", 6", 8” and 12” diameter. 


The two smaller machines are made with two 
spindles; one for facing preparatory to centring, the 
other for centring and counterboring. 


The two larger machines are made with three 
spindles; one for facing, one for centring and the 
third for counterboring, thus enabling suitable 
centres to be made in large diameter work. 





SEND FOR PARTICULARS. 


JOHN LANG é SONS _ 


JOHNSTONE, nr. GLASGOW. 





\Centring Machine to"take from jin. to 4in.” diameter. 
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HIGHLY PRODUCTIVE AND 
ECONOMICAL ON BOTH 
CHUCK AND BAR WORK. 


CAPSTAN LATHES 
TURRET LATHES 
BROACHING MACHINES 


Production times on your work will 
be submitted on receipt of samples or 
drawings. 





EARLY DELIVERY 
can be given of all 


types. 


Full particulars on 
request. 


] 2in. X Win. HEXAGON TURRET LATHE. 


H. W. WARD & Co., Ltd., 5 


Selly Oak - - BIRMINGHAM. 
UOUNILINOIOCIVNNOORAUUUUULUAULLULOOOUOEUUVLVNUUUUUUUELOUEOOEOLO TATRA Att 
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RICHARDS 


Vertical Boring and 
Turning Mills. 
Horizontal Surfacing 
Boring, Milling, Drill- 
ing and apping 
Machines, 


Side Planers and Slot 
Drilling Machines 


are all that modern 
machines 


should be. 











is a characteristic 
feature of Richards Ver- 
tical Boring and Turning 
Mills. Their accuracy 
enables the machines 
adequately to meet the 
exacting demands of pre- 
cision engineering,whilst 
their speed of output 
renders their installation 
essential when maximum 
production is required. 
That is why the 6ft 
machine shown is in- 
stalled in the Finnieston, 
Glasgow,works of Messrs. 
Harland & Wolff, Ltd., 
by whose courtesy this 
photograph isreproduced 


GEORGE RICHARDS & Co. Ld. 
BROADHEATH, near MANCHESTER. 
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TRANSFORMERS 


Transformers are 

















shipped _ in oil 






ready for 






immediate service. 
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RANSFORMERS should be the most reliable and robust 

of all electrical apparatus, but economy should not 
be put before safety in their manufacture. In the 
construction of Parsons’ Transformers no consideration is 
allowed to interfere with the provision of every possible 
safeguard; the design, workmanship and selection of 
material are such as to produce a thoroughly sound 
piece of apparatus. 


C.A. PARSONS 


--—___—_——_ §, COMPANY LIP 











Head Office: London Office: 
HEATON WORKS, 56, VICTORIA STREET, 
NEWCASTLE.-ON- TYNE. LONDON, S.W.1. 


> 
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Repeater Stations 


| and 


Ruston Oil Engines. 





Va 
ALDEBURGH 
t /] OP and bottom illustrations show the gener- 
— = ating plant at the Fenny Stratford and 
CanTERBURY Taplow Telephone Repeater Stations. 
—— 


\ i, 
' 
= [° each case the current is generated with T stat stations form part of achain of 15 


y, 











|] two sets of Ruston Crude Oil Engines stations here mentioned where similar 
each capable of developing 84 B.H.P. Ruston Oil Engines are in operation. 











HE adoption of Ruston Engines by this 
important Government Dept.— responsible 
for the efficient maintenance of public 


services—is a sure indication of the Economy and 
Reliability of the small independent plant and the 


Superiority of Ruston Oijil Engines. 








RUSTON & HORNSBY L” LINCOLN 


LONDON : Imperial House, 15-17-19, Kingsway, W.C. 2. 






































THE ENGINEER 





18 JUNE 24, 1927 











LITTLE GIANT PORTABLE PNEUMATIC DRILLS. 





Made in sizes and types 

to suit all requirements. 

Capacities from jin. to 
3in. metal. 


The Little Giant Pneumatic 
Drill has firmly estab- 
lished its position in the 
engineering world as the 
premier machine.  To- 
day it stands unrivalled in 
design, efficiency, and 


Reversible and non-rever- 
sible. 


Pneumatic Wood-boring 








reliability. : : 
For machines also supplied. 
Drilling, 
Reaming, 
Tube-expanding. 
WORKS: Tube-cutting. BRANCHES 
FRASERBURGH, SCOTLAND. ALL OVER THE WORLD. 


LET US HELP YOU IN YOUR DRILLING PROBLEMS—OUR EXPERTS ARE AT YOUR 
DISPOSAL. 


THE CONSOLIDATED PNEUMATIC TOOL COMPANY, LTD., 


Head Offices: EGYPTIAN HOUSE, 170, PICCADILLY, LONDON, W. 1. 








TAYLOR&CHALLEN 


aso LATHES & SHEARS ror 
SHEET METAL WorRK & SEAMLESS 
METAL HOLLOWWARE. 



















Also Complete Plants for Minting, 
Coining and Cartridge Manufacture. 










STEP IRON 
PRODUCED IN 
PRESS No. 1210 


Press 1210 is direct Motor Driven and cuts out Blanks, bends 
and presses metal generally up to its limit of 250 tons MOTOR RADIATOR TRIMMED 
pressure on bottom of stroke. IN PRESS No. 12651. 


Press 125! has a 10° Stroke and Balanced Slide, and is specially 
suitable for Clipping and Piercing deep articles already raised 
or pressed. Limit 70 tons pressure on bottom centre. 


ren @ wa -w ga Wo). FX] 77. 8 li 








RIA EMBANKMENT SWI 
EPHONE VICTORIA 


rennet 376. SF Woeaalll aanconerton, 
A.B on DERWENT WORKS CONSTITUTION HILL BIRMINGHAM 
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War Office 





Subsidy 
Scheme. 


Write for particu 
lars of the {40 per 
annum Subsidy 
Scheme for which 
both 30-cwt. and 
40- 
type Albions are 


cwt. Subsidy 


eligible. 














The photograph represents a 2-ton Lorry, one of a fleet 
supplied to the London, Midland & Scottish Railway. 


HE more vehicles you run, the more urgent is the 
need for the greatest efficiency at the lowest cost. 
With one vehicle alone, a saving of only Id. per 
mile in the running costs may mean a difference 
of £80 per year, or more than £1,000 during 
the average life of a first-class vehicle. 


It is because Albions have proved under rigid tests 
their immense superiority over other makes, in reliable 
service and low running costs, that some of the 








The Albion 2’Tonner 


largest transport users have decided to standardize 
their fleets with Albions. 
Wherever the Albion 2-tonner is used, it is 
acknowledged as the most profitable invest- 
ment of all vehicles of this load capacity. 


. Chassis Price £495 “Gunes 


Glasgow) 
Write to-day fer detailed particulars. 


Albion 


COMMERCIAL MOTORS 
ALBION MOTORCARCO. LTD. 
SCOTSTOUN, GLASGOW. 
London: Bank BuILptncs,20 Kinosway,W.C.2 


Also at MANCHESTER, 
Leeps, SHEFFIELD, BIRMINGHAM & BrisTov. 
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One 2000 K.W. and Two 1250 K.W. Motor 


Converters at Johannesbure. 


Electrical 





Machinery 





Alternators 


Dynamos 


A.C. & D.C. Motors 
Synchronous Motors 
Synchronous Induction: Motors 
Frequency Changers 


Motor Generators 
Rotary Converters 


Motor Converters 


pEEBLEP 


BRUCE PEEBLES & CO., LTD. 
ENGINEERS EDINBURGH. 
TELEGRAMS: TELEPHONES : 

** Peebles, Edinburgh.’ Granton 461-2-3. 


Transformers 
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ALL SIZES 


ALL TYPES 


Two 100 K.V.A. 22.000 / 415 
volts 3 phase 50 cycles O.1.8.C. 
Indoor tvpe Transformers for 


Ayrshire Electricity Board. 










See MMIII Inn nn nnn 
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The DRILLS FOR 


AWKWARD 
JOBS ! 


Have you ever watched at the 
Tool-stores grille in your shop ? 
Here is a veteran machinist asking 
for a 2” drill—he’s on that difficult 
job on the big Asquith. A few 
minutes later he's back again—drill 
no good—won't stand the racket 
—try another—and so it goes on. 
For the tough jobs, the long jobs, 
the awkward jobs, see that your 
stores-man has a selected stock of 


Firth “Speedicut”’ Drills handy. 


The following particulars are typical 
of Firth “Speedicut” endurance: 





‘Specdion’| "par | Cet, | “Tackes 
Drill. Minate. per inch. ber Minute. 
n° | (385 35 T 
ti 325 35 9-3 
1” 315 35 
12" 245 35 
14” 200 35 5-7 


2° 160 35 4°57 











Obtained on -30% Carbon Machinery Steel, 2” thick, 50 
holes drilled between grindings. 


May we send you our Drill literature, or 
investigate for you any cutting problems ? 


THOS. FIRTH & SONS, LTD. 
SHEFFIELD. 

















THE ENGINEER JUNE 24, 1927 

















MERRYWEATHERS’ 
’| FIRE & SALVAGE BOATS 


for SEA, RIVER or HARBOUR WORK. 
Designed and built to suit special requirements. 
PORTABLE SALVAGE PLANT & LIGHT BOILERS 
PUMPS 


Driven by STEAM, PETROL ENGINES or ELECTRICITY. 


SPECIAL HOSE tor SALVAGE WORK 


Write for Illustrated Catalogue 25 C.E.R. 


MERRYWEATHER & SONS, LTD. 


(Now incorporating SHAND, MASON & CO.) 





Waseca? tan & eebege Tug eonstrested for the British Admiralty. mies GREENWICH, S.E. 10, LONDON. 








HERCOLES 
HOSE 
REPAIRERS, 


COUPLINGS, Etc. 


sod 
* i ad 


FOR ALL CLASSES OF HOSE 
(INCLUDING PNEUMATIC & WELDING) 
(Patent) 


SIMPLY 
HAMMER IT! 
WIRE 


NO 
BINDING, CLIPS 
OR BOTHER. 















A quick aialk efficient method of repairing 
or coupling hose. No special tool needed. 
The ends of the hose are slipped on to the 
fitting and the claw-grips hammered down. 


‘stu OO 
: USEFUL : 
: EXAMPLE. =e = J 
: tin Coupling ay : 


: Fer coupling together lengths of half-inch air : 
: hose. Similar to our Repairers (above) but : 
: cam be discennected at will. : 
Send for full List. 
NEWTON SALES CO., LTD., 
(Quote Advert. No. 445r.) 
Charterhouse Chambers, London, E.C.1. 








EAST FERRY ROAD 


ENGINEERING WORKS CO., LTD.,|_ 


MILLWALL, LONDON, 


Hydraulic & General Engineers &tlreafounders | : 


See our illustrated advert. in last and next week's issues 





See next week's issue for 
**Glenfield'' Water Works Appliances 
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: MACHINE CUT GEARS. 


& 


CHANGE WHEELS 
AND reaper 


All Sizes “¢. p. to4 
Accu: — kA Cut B: d New Process. 
Very 





The Points at which “PALCO” 
¢ Lifts the Friction Load. mY 








SQUARE gO |SPUR GEARS. 
Standard patterns for all sizes, oval or + section 
arms, to Zin. pitch, face to suit, 5ft. diameter. 
MITRES AND BEVELS. 
PLAITED PACKING Te Zin. pitch and Din. dia. Larger sises te order: 


PAPER & RAW HIDE PINIONS. 
SKEW AND WORM GEARS. 


has just the right amount of CLEAN CASTINGS. Spur Gear Blanks 
graphite grease lubricant that tom ny of the above patterae Blanes Whos 
Centrifugal Pumps require. .. 2S 


The shaft of a Centrifugal Pump runs Bend your Enguiries — 
at high speed on a concentrated packing Greenwood’s Standard 
surface, and under such conditions Gear Cutting Co., Ltd., 


NEW. BOND STREET, HALIFAX. 


packings that harden score the shaft and Bi 2 > Ree ~ wea 


quickly destroy the packing. 








™ BUFFALO” — ~ —— ORS 















Let us send you working Operated 
sample to test under ae HOT WATER. 


your own conditions. 
State size wanted. 


W. F. JOHNSON & CO., 
Agents, 
14 & 16, Farringdon Road, 
LONDON, E.C. 
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REFRIGERATION 


COLD STORES & ICE MAKING 


WHICH SHOWS 15% SAVING OVER ANY OTHER METHOD. 





WE SUPPLY THE TRADE WITH - 
COMPRESSORS, CONDENSERS, COILS, VALVES, PRESSURE 
GAUGES & SPECIAL HIGH-PRESSURE FITTINGS. 


™LATONA Ex.C*L 


LATONA ROAD, PECKHAM, LONDON, S.E.16. 


TELEPHONE~—NEW CROSS 3002/3003. 
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A good investment 


No. 2—Watch this space next week 
but write now for illustrated literature. 
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Gerrard 8058-9 


COCeeebeaa te tbeten anon HOUpeeLadaatennecadanatentnenecniaeainte 


FOUR WHEEL DRIVE LORRY 60. L LTD.. 


Phone : 46, Charing Cross, Whitehall, Londen, aw. ee 


You may consider this an unusual vehicle, but it’s 
a first-class investment like all our standard Four- 
Wheel-Drive Lorries. 


It’s a fire engine, fitted with Foamite tank, pumps, 
hose reel, etc., running on rail. Supplied to a 
large vii company for fire fighting at their refineries. 
Satisfactory performance quickly led to a repeat 


order. 
Four Wheel Drive is essential on a vehicle of this 
type in order to get maximum adhesion on rail. 


Is this not equally important on lorries having to 
handle tonnage under varied road conditions ? 


We say “Yes,”’ and that’s why all our vehicles are four-wheel 
driven, with every ounce of energy developed by the engine 
properly distributed to give traction—front wheels as well as 
rear. There is no slipping of back wheels, therefore, on hills or 
muddy places, and when it’s a question of moving tonnage over 
good roads, bad roads, or no roads, our F,W.D. will do the job 
required and without wasting time or money, 


Send for illustrated price list, or call at our 
Works, Slough, Bucks, and see for yourself. 


Four Wheel Drive always better than two. 











“ Britfordri, Wanend, London.” 
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PALYMOuT Es: 





SHOWING DISTRICTS SERVED BY THE BRITISH OXYGEN CO. Ltd, 


@OxYOEN OEPOT<---- © 





-j/OXYGEN 








For the cutting and welding of metals 





The British Oxygen Co., Ltd. 


FOUNDED 1886. 








THE BRITISH OXYGEN COMPANY is the oldest and one of the most 


extensive oxygen ucing and distributing o tions in the world. 
The history of the Company is the whole story of the 
of the Oxygen Industry, and is s record of steady expansion year by year. 


To-day the Company bas factories in all important industnal centres of Great 
Britain, equipped with the most modern plant, and of producing over 





4,000,000 cubic feet of OXYGEN DAILY. 


THE BRITISH OXYGEN COMPANY also manufecture and supply in 
cylinders HYDROGEN, NITROGEN, CARBONIC ACID GAS, N. dus 


OXIDE, ARGON and OTHER GASES. 


The Company are manufacturers of : 


PLANT for the production of OXYGEN (in li 
HYDROGEN and other gases, GAS COMPRESSO 
They also 
APPARAT 
GAS WELDING BLOWPIPES, HIGH-PRESSURE GAS REGULATORS, 
and « large variety of HIGH. PRESSURE GAS APPARATUS. 


birth and development 


id or gaseous state). 


» ete. 
— in the manufacture of OXYGEN METAL-CUTTING 
, OXY-ACETYLENE, OXY-HYDROGEN, and OXY-COAL 





Fer catalagees ond fell Postioulase cogly to cay of the Company's woike or to the Beal Office: 


Angel Road, Edmonton, N. 18. 


London Showreoms: 69, HORSEFERRY ROAD, WESTMINSTER, LONDON, SW. ie 


———=—— 


Also at CALCUTTA and BOMBAY, end at SYDNEY, N. sw. 











WELLS’ NEW MODEL 
SPRAYING PISTOL. 

























UP-TO-DATE 
POWER PAINTING, 


For Oil and Lead 
Paints, Varnishes, Enamels, 
Cellulose, &c., &c. 


SIMPLICITY AND 
EFFICIENCY GUARANTEED. 


PORTABLE & STATIONARY 
PLANT SUPPLIED. 


WASTE OIL FILTERS 








Made in Various Sizes and 
Special Plant furnished to meet 
all requirements. 


“UNBREAKABLE” OIL 


LAMPS. “i 


No. 18 Kettle Torch. 


a 


No. 18a Trench Lamp. 





No. 20 Moulders’ 
Lamp. 














ge . 


No. 1 Oil Feeder. 


“~ 


— 
Lamp. 











No. 6 Torch 
Lamp. 






LATHE CAN 
4 Two SIZES 
No.1&2 


A.C. Wells & Co., Ltd. , 01, Midieed Read. se 

















Works : Carnarvon St.,. MANCHESTER 
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iF You FIT ann REMEMBER oo ert 


5.S.1.G. 


MALLEABLE FITTINGS 
B.S. TUBES. 


DON’T FORGET EVERY B.S.1.G. FITTING IS TESTED TO 
300 Ibs. PER SQ. IN. 




















YOUR LOCAL MERCHANT CAN SUPPLY. 


If your Local Merchant cannot supply your requirements, 
write to: 


NORMAN PEARSON & CO., LC 
CROWN WORKS, LOTS ROAD, 8.W.10, 


for the name of the nearest Stockist. 
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This is an example of the steady 
reliability and continuous service 
given by just the ordinary BERRY 
single phase, oil immersed, self cooled, 
standard pattern transformer. 


A 20,000 K.V.A. group of such transformers 

is here shewn. They are installed in an 

underground substation, right in the heart of 

a busy industrial centre, and operating on a 

three-phase supply. Each main transformer 

is equipped with its own BERRY standard 
pressure Regulator. 





Repeat orders for such installations 
are constantly being received, 
testifying to the satisfactory service 
given by the millions of horse-power 
of BERRY transformers in use all 


over the World. 


This is only to be expected in view of 
The the fact that their construction and design 
are based on 30 years’ continuous and 


BRITISH ELECTRIC. TRANSFORMER C? LC’? Re son ween 


HAYES, MIDDLESEX, ENGLAND. 






































“Broadbent” 


ELECTRIC CRANES 


Supplied to mosi of the Leading Firms throughout the Country. 





r ——— —————— 
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A 5-Ton Electric Overhead Travelling Crane fitted with Lifting Magnet. 
(No men required on the ground floor for loading and unloading). 


f : Th Broadbent & Sons, Limited, | 
CAPSTANS "om eiopeRsriet. 
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Tas “A\dvancemen vancement 


[| NUMBER FIVE — | FIVE — 































(This is the fifth of a series of six announcements under this heading) 
- . . ae : 
bar aa << SS S 
q —— T ON EER Inventors. like the : 
Wright Brothers, made the OS) 
? Aeroplane a practical achievement oe 
U for modern transport ~ an advance 2 
_ which even yet is in its infancy S. 
© Jhe Aeroplane has given wings to transport é 
; “BENNIS” Methods of transporting Coal : 
@ from canal or rail, direct to the boiler hoppers ® 
a have likewise added speed and efficiency 
to Steam Production cond at the same time ~ 
© cheapened its cost =~ => = = © 
uf) HE pioneer inventions of Ed Bennis &G@ L¢2 < 
© have led the way to the modern Boiler House © 
ro Practice ~ mechanical stoking and the rapid. f 
4 transport and removal of Coal and Ash + < 4 
© 2 @ 
Ms oe emmy ..... & 
- London Offi LEPHONES:- 
28 Victoria St. flee —Miterae— | ° 
y Westminster, LITTLE Ct" -*BOLTON TELEGRAMS: ° 
| She Began Ig 
\@ ° oy@) °° @)2° 5 
t ° ° 
‘Bennis in — means 


the Boiler 


House 
> aaaeammmmmes 


more Steam 
at less cost!” 
—_— 
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MM 


THE DARLINGTON FORGE 


ronda, DARLINGTON DARLINGTON. ol | LIMITED. 
















Telephone No.: 
2610. 






4, we ot th 
* < __ ge 
Ong vo TON FORCE ef oe K, 
LOoRs uP TO 2” \\ 
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GWYNNES > 





“invinciBLe” CENTRIFUGAL PUMPS 








FOR ALL SERVICES. 









































Telegrams 


FIVE PUMPING SETS SUPPLIED TO THE 
LONDON COUNTY COUNCIL. 


1000 TONS OF WATER PER MINUTE. 


ENGINES BY THE PREMIER GAS ENGINE CO., LTD. 


-GWYNNES PUMPS L”™ 


Late GWYNNES ENGINEERING CO., Ltd., 


HAMMERSMITH, LONDON, W.6, & Hammersmith Works, LINCOLN. 


: “GWYNNE, LONDON.” Codes: Bentley’s, ABC 5th Edition, Western Union, 5-Letter Edition. Telephones: RIVERSIDE 1910 (4 lines), 
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“ PREMIER” 
INSTALLATION AT THE 
WORKS OF THE 
HOFFMANN 
MANUFACTURING CO., 
CHELMSFORD. 











The reproduction is of two 500 B.H.P. 
‘*Premier "’ four-cylindered Gas Engines, 
part of the complete installation of 
six 500 B.H.P. engines all of which 
are direct coupled to D.C. generators. 










































RIOR to the installation of the ‘Premier’ Engines, power was generated by a steam 
engine and boilers, as well as gas engines and Diesel Oil Engines, consequently there 
was a considerable amount of data available for comparison with the “Premier ’’ units. 


The running costs of the complete “ Premier’’ installation for a period of six months 
were carefully tabulated, and proved to be much lower than those of the previous combined 
power units. A distinct saving of upkeep and attendance costs was also recorded. 


As an instance of the remarkable reliability of the “ Premier” Gas Engine, the 
involuntary stoppages of the six engines during a run of 125,468 hours 
totalled only 121% hours, and during this run 28,567,044 units had been 
generated. One set had run 12,202 hours and the exhaust valves had not 
been ground in. 


Each “Premier” Engine is direct-coupled to a dynamo of 360 K.W. normal output at 
190 rpm. The generator shaft being connected directly to the boss of the engine fly- 
wheel, the combined unit is very compact and the floor space occupied is small in proportion 
to the load. 


The full details with regard to the economical performance of this installation are contained in a 
descriptive leaflet No. 2155, which will be sent on application. 


Premier Gas ENGINES ARE BUILT IN VARIOUS SIZES FROM 275 to 1000 B.H.P 


Premicee Heavy-Oit ENGINES ARE BUILT IN VARIOUS SIZES FROM 300 to 1000 B.H.P. 


THE PREMIER GAS ENGINE CO., Lto. 


SANDIACRE, xr NOTTINGHAM, ENGLAND. 


TELEGRAMS: , TELEPHONE : 
PREMIER, SANDIACRE LONDON OFFICE: 139-141, QUEEN VICTORIA STREET, E.C. 4. 9 samnuone 


Branches and Agencies in all Principal Centres. Pe 
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THE FALLACY OF YESTERDAY | 
THE PRACTICE OF TO-DAY 


Iron ships would not float. Propelled wheels would 
not move a carriage. Heavier than air machines would 
not fly. The way of the pioneer is hard and his heart 
has to be as strong as his courage. 





Progress has ever to fight “established custom ‘and 
benefits have almost invariably been forced upon the 
world against its will. 


The thought of being ahead of our time has never 
impeded our progress, but it has perforce developed our 
aggressiveness or we should have fallen by the way. 


When we fitted ball and roller bearings as standard 
to Parkinson Motors, we were told they would never stand 
up to the job. To-day it has become common practice, 


and we fit roller bearings to 1000 H.P. machines. 


When we invented the Parkinson method of impregna- 
tion, we were told the insulation would break down, yet 
these machines have been working in most atrocious 
conditions without the slightest sign of trouble. 


When we said that inactive weight was not necessarily 
strength, we were considering first the quality of the 
materials and grade of castings. To-day, Research has 
shown that weight does not denote excellence, and 
the modern practice is to judge electrical performance 
not by weight, but by quality. 


There is not a portion of the Parkinson Motor which 
has not been deliberately planned to be better than the 
previously made. Innovations there are, but they re sound 
in principle, sound in practice, and we say earnestly 
that any man may safely stake his professional reputation 


on Parkinson A.C. Motors. 


Fi 


GUISELEY 
LEEDS 





BUY VALUE AND FORGET THE PRICE 
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BALDWINS 


- for Rails & 
Fish plates. 


In Open-hearth Basic Steel 
Conductor Rails a Speciality 





Registered & Head Office : Liverpool Office : 


BALDWINS LTD. Royal Liver Buildings. 
G.P.O. Bex Ne. 25, Baldwin Meuse, Telephone: Bank 588. 
Great Trinity Lane, London, E.C. 4 Telegrams: “ Baldwins, Liverpool.” 
Sots 
— i ‘lapacn.” Canada : 

. H. Russell & Sons, Ltd., Place 
cr omentatn) Ni 
67.71, Vi S.. E.C.4 Cable; “ Baldruss. 

Telephone ; Central 7926. Australia: 


Telegrams ; “* Promptitude, Cent., = 
London. R. Johnson, Clapham & Morris, Ltd., 
Works & Collieries Central 28 & 30, O'Connell Street, Sydney 


Control Office : Cable : “* Metallicus.” 
45, Wind Street, Swansea. 
Teleniene : Se pry New Zealand : 
: “ Bal ins, S sea,” 
Telegrams Baldwins, Swansea A. G. Washer, 


Unien Back Chambers, 
Wellington, N.Z. 
Cable: * Jacem.” 


Monmouthshire Branch : 
Pontag Stost & Galvanising Works, 
antes, near Newper'. 

Telephone : Pontypool 6. 


Telegrams ;: “’ Baldwins, South Africa : 
Griffithstown.” 
Baldwins (South Africa) Ltd. 
Midland Branch : P.O. Box 1189, Locarno House, 
Wilden Iron Works, ar. Stourport. Main Street, Johannesburg. 
A pproved Contractors Telephone : Stourport 10. Cable: “ Promptitude, 
Telegrams ; Wilden, Stourport.” Johannesburg.” 


to the leading British, Birmingham District Office : Denmark : 


coer f ae and tee Deen — 
oreign ailways. Netherton, ar. Dudley. oS 
& y Telephone ; Dudley 2159. asseneigade O8, Copeeenay 
Telegrams : ‘‘ Baldwins, Netherton, Cable ; “* Borgersen, Copenhagen. 
Worcestershire.” Holland : 
fice : 
Manchester Office W. Ven Houten & Z 
223, Corn Exchange Buildings. P.O. Bex 513, Baan 103, 
Telephone: Central 5097. Rotterdam. 








Telegrams : “.Tinned,* Manchester.” Cable: “ Vanhouten, Rotterdam.” 


DW 
































LTD. 
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AIR COMPRESSORS 


anno VACUUM PUMPS. 





Class C.—THE KOSTER “DRY” VACUUM PUMP with Slide Valve. | 
For the Highest Vacua. Totally enclosed, Belt Driven. 





CLASS L.—TWO-STAGE AIR COMPRESSORS. 
Mechanically Operated Inlet Valve. Only one Delivery Valve, 


Great Saving in Power over any Single-stage Machines. 














Fig. 5239—D.R. Typ 


HIGH-SPEED VERTICAL COMPRESSORS Fig. 5227 P. 
With One, Two and Three Cylinders, AIR-ON-WHEELS” ELECTRIC TYRE PUMP. ELECTRIC COMPRESSOR & RECEIVER 
in all sizes. Inflating a 38° x 7° Giant Pneumatic Tyre. in all sizes. 


Compressors for Garages, Motor Car Makers & Body Builders 
for Inflating Tyres, Paint Spraying, “Mist” Washing, &. 





Group of Fig. 5239 S.1 
MOTOR-DRIVEN T.RS. TYPE. 
ELECTRIGCALLY-DRIVEN AR, COMPRESSORS. Supplied to the Mersey Docks and Harbour Board, Liverpool. 


Manufactured by 


ir W.H Bailey & COLD 


ALBION WORKS, SALFORD, MANCHESTER . 














Telegrams; ‘* BEACON,” MANCHESTER. 


Codes : 
Tel. Nos. 2/28 & 2729 CENTRAL, MANCHESTER. A.B.C, Sth ED. @ LIEBERS. 
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Specify “Weir Pumps” : 
for Reliable Service. : 


The Weir Oil Pump is _ the 
product of a varied and exten- 
sive experience in dealing with 
Oil Fuel. 


8 2%) 8 


The oil pipe line stations of 
Burma and Persia are equipped 
with Weir Pumps, while thou- 
sands of Weir Oil Fuel Pumps 
are rendering efficient service in 
H.M. Navy, in the leading Foreign 
Navies, and in the Mercantile 
Marine. 


2) 2) 2 


These pumps _ are specially 
designed for the pumping of oils, 
from the most fluid to the most 
viscous; and they may be applied 
to any set of conditions as 
regards lengths of suction pipe 
and suction lift. 


Consult us, without obligation, 
on your problems. 
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MANCHESTER OFFICE: 
22, St. Mary's Gate. 


LONDON OFFICE: 
78, Gracechurch Street, E.C. 3. 


NEWCASTLE OFFICE: 
Bank Chambers, 
26, Mosley Street. 


LIVERPOOL OFFICE: = A A SAGE KAS iG) BASS fol an 


312, Royal Liver Buildings, 
Pierhead. 
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AMLOMATIC 
Sulo-stations 





int (AR 






A bob ea | 
“ nh) oe 


‘ 


= 6 


191,900 Kw 


of automatic sub-station equipment has _ been 
supplied by this Company for power, lighting and 
traction services at home and abroad. 


Many of the sub-stations. included in the above 
figure have been in successful operation for a 
number of years and such equipments have been 
supplied for fully automatic, remote and super- 
visory control and for normal or inverted running, 


The illustration shows the B.T.H. automatic 
sub-station equipment at Small Heath (Birmingham 
Corporation’. This equipment is controlled from 
a manual sub-station at Bordesley by means of 
the supervisory control gear shown in_ the 
foreground, 


The British Thomson-Houston Co., Ltd. | 


ELECTS US AA. ENGINEERS AND MANUFACTURERS 
Head Office: Rugby, England. London Office: ‘““Crown House,” Aldwych. 
Works: Rugby, Birmingham, Willesden, Coventry and Chesterfield. 


—- — — 


caine ~ hones 
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B.T.H. 








Compound: Filled 


Complete protection of all live parts, which is 
automatic on withdrawal of the circuit-breaker, 


Steel clamps hold the circuit-breaker rigidly in 
position even under the most severe short 
circuit stresses. 
All live parts, except the oil-immersed circuit 
breakers and transformers, are compound-filled 
before despatch, 


Oil-throwing is positively prevented by effi- 
cient separating chambers and gas vents. 


Potential transformer fuses may be changed 
whilst the circuit-breaker is under load. 


Current transformers, being in_ oil-filled 
chambers, may be readily changed to obtain 
different ratios. 


Current transformers are mounted on the oil 
circuit breaker-carriage and are isclated on the 
withdrawal of the latter. 


Absolute reliability ensures continuous service. 


The British Thomson-Houston. Co., Ltd. 


BELECTRICAL ENGINEE 
WILLESDEN WORKS:—-NEASDEN LANE, LONDON, N.W. 10. 
London Office: ‘‘Crown House,’ Aldwych, W.C.2. 


Compound Filled , 
Switelagoar 


Switchgear embodies 
many unique and important features, such as:— 























R$ AND MANUFACTURERS 
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Gi) Motors 


_ lypeU _ 
"AC.&D.C 


Of entirely new design, incorporating 
many improvements in electrical and 
mechanical construction, “ Type U™ 
motors constitute a complete range of 
squirrel-cage, slip-ring and direct 
current machines of small and medium 
outputs. 
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Ball and Roller Bearings. 
Grease Lubrication. 

Minimum Attention Required. 
Large Diameter Shafts. 

Any Type of Enclosure. 
Tight-Fitting Covers. 

Spigoted Endshields. 

Accessible Terminal Box. 

Firm Foundation on Wide Feet. 
Mounted at any Angle. 
Insulation Exceptionally Good. 
Aluminium Squirrel-Cage Rotors. 
Utmost Efficiency. 

Absolute Reliability. 

















Fall particulars will be sent on request. 





The British Thomson-Houston Co., Ltd. 


ELECrate at ENGINEERS AND MANUFACTURERS 
Head Office: Rugby, England. London Office: “Crown House,” Aldwych 
Works: Rugby, Birmingham Willesden, Coventry and Chesterfield. 
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Control Gear 


-and its applications 





ee 


Starting Pillars 


for 


A.C. Slip-ring Motors 
up to 450 H.P. 


Non-reversing—Constant speed. 





Made in two types, for industrial and 
mining services, for motors driving line 
shafting, pumps, presses, machine-tools, 
and other constant speed machinery. 


They are totally enclosed, self-contained 
sheet steel pillars and are of the air-break 
type incorporating :— 


Drum type starter. Renewable segments. 

Controller type fingers. Renewable finger tips. 

Slow motion starting. Step-by-step action. 
These panels Contactorcircuit breaker. Fireproof resistances. 







comply with Low-voltage release. Overload protection. This Company mans- 

Home Office Interlocked inspection doors. Jodkised caaaal tat 
RES A ‘“ - for every specific 
an ° ° 

Specifications. TYPE AT P. requirement. 


The British Thomson-Houston Co., Ltd. 


EBLEZEeEFAR cat ENGINEERS AND MANUFACTURERS 
Head Office: Rugby, England. London Office: ‘““Crown House,” Aldwych 
Works: Rugby, Birmingham, Willesden, Coventry and Chesterfield. 
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THE STEEL BARREL COMPANY 


Telegrams: Barrels, Uxbridge. UXB RI DG a Telephone: Uxbridge at 


Middlesex. 





‘ 


ohatTs SPIRIT : - 


aay 












1000 GAL, “D” TYPE TANK. REGISTERED DESIGN NO. 6866/4. 





ACID RAILWAY WAGON TANK, 


WELDED & RIVETTED STEEL PLATE-WORK 


of every description and size. 


TANKS - GEAR CASES 
PRESSURE VESSELS and CYLINDERS. 














Also Builders of Steel Barges and Knock-down 
Steel Hulls for Export. 





DESIGNS & ESTIMATES 
submitted free on 
application to 
Manager, 

Tank Department, 
on receipt of 
full particulars oy 


requirements. 





WELDED & RIVETTED DOUBLE GEAR CASE 





VERTICAL PRESSURE VESSEL. 
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YARROW 
BOILERS 


BARKING 
POWER 
STATION. 


YARROW, 
GLASGOW. 





Clayton] a TT | OA i 


jee TAN KS 
layto BD ecu Ul 
Sona Gla] STEEL WORM 


Leeds DESCRIPTION | 


Gasholders & 
Gasworks Plant 


Telegrams GAS LEEDS” Boilers &c. 


| London Office 
| 


“inom WELDED & RIVETTED STEEL MAINS }, 


PECKETT & SONS, Ltd., Bristol 


Telegrams—PECKETI, BRISTOL. London Representatives : FERGUSON & PALMER, 9, Victoria Street, 
Westminster, S.W.1. 


| TANK 
sty LOCOMOTIVES 


| of all Descriptions, and any Size or Gauge. 


FULL PARTICULARS ON APPLICATION. 


WERF GUSTO 


FIRMA A. F. SMULDERS. 
Engineers and Shipbuilders, 


SCHIEDAM (HOLLAND), 
Cranes, Dredging Materials, Coalhandling Plants, Oil Tankers 


ANDERSON RODGER, 3S, Vict S \\ t 
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ARMSTRONG:WHITWORTH 
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A. W. Locomotives for the Nigerian Rail- 
ways being unloaded from an A. W. built 
motor ship on to the Apapa Wharf, Lagos, 
which is also A, W. built and equipped. 


Loading the 
locomotives at 
Elswick Works. 


THE PROPER METHOD. 


We are the originators of this method of shipping and handling locomotives which entirely eliminates dismantling and 
subsequent re-assembling at destination. This method not only reduces costs but allows of the locomotives being put into 
service immediately they are landed. 


SIR W. G. ARMSTRONG : WHITWORTH & CO. LTD. 


NEWCASTLE-ON-TYNE AND MANCHESTER, 
London Office: KINNAIRD HOUSE, PALL MALL EAST, LONDON, S.W. 1. 


Telephone: Gerrard 9474. ode: Bentley's. Telegrams: Zigzag, Piccy London. 
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HEAVY 


Accessibility of Clayton-Babcock oil engines 
has gained for them World-renown. 


NOTEWORTHY POINTS. 
A patented Crankcase Cover, which can 


be easily removed by unscrewing five nuts, 
thus exposing all the chief working parts. 


No side shaft, rocking levers, skew gears, 
cams, valves and springs. 


The Engine will work on practically any 
brand of crude, residual or refined oils. 


Perfect Mechanical Lubrication and 
Perfect Combustion. 


Illustration shows a 25 B.H.P. Oil 
Engine driving Ram Pumps. 


White for Illustrated Catalogue EM. 


Clayton & Shuttleworth, Ltd. 


Lincoln. 


Telegrams: CLAYTONS, LINCOLN 
Telephone: LINCOLN 760 














Semi - Diesel 


The inherent Simplicity, Reliability and In Sizes 6 B.H.P. to 150 B.HLP. 


OlL EN ayy 


: 






























You can 


REDUCE COSTS 
by using 


BRICO GROUND CAST IRON BARS 


for Capstans and Automatics 


be passed through the of ‘005in., the iron is 


collet, machine quite very close grained, and 
easily and give an we guarantee the com- 
excellent finished sur- bined carbon to be at 
face. Ground toa toler- least ‘55%. Enquiries to 





THE BRITISH PISTON RING CO., LTD., 
COVENTRY. 























These Ground Bars can ance on the periphery pennee anecn 
Ba’ oer 
















STEEL 


PLATEWORK 


OF EVERY DESCRIPTION 
“cnn? CARRIED OUT TO SUIT 
ALL REQUIREMENTS. 


AND WORKMANSHIP 
THROUGHOUT, 
AT KEENLY COMPETITIVE 


PRICES. 


Enquiries receive 
prompt attention 
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Much trouble and expense can often 
be saved by the knowledge that, 
just as we produce special sections 
of Weldless Steel Tubes, so also we 
have our own departments for 


Manipulation 
Brazing 
Machining 
Plating 
Welding 
Testing 
Polishing 
etc., etc., 


We probably supply the 
Completed Tubular Component 
more cheaply than you can make it 
up from the raw tube. 


can 


Why not send us your specification 
and prove our ability to serve you ? 


















Oa Vee Coventry England. 
hb ste: | Taerimonesy Technical Representatives at: 
\ \ Telegrams : Telephones : 
=(ACCLES & POLLOCK um Londen: 37, Southampton St, Strand, W.C.2. Apdainer Rnd Regs 311 
y I mire o Birmingham: 195, Corporation Street. Birchains Central 1083 
MAKERS & MANIPLILATORS Shanchins S08 Oaanain Selling Cuan 4007 
OF WELDLESS STEEL TUBING Newcastle: Maritime Trio Central 2198 
DYOVPLYPSVYS? | Nottingham: Neweastle Chambers, Angel Rew. 6934 
OLDBURY Cardiff: R. C. Moore, Kenilworth, Moore Lianishee Vianiabos 
BIRMING , Hilary Gardens, Lianishen. 181 Cardiff 181 













































€0 H.P. Bailing Press Pump. 
320/70 Revs., 15 and 68 teeth. 
Wheel Centres, 34 inches. 


Modernised Economy 


Running machinery under the most ad- 
vantageous conditions means driving by 
chain, giving a sustained efficiency of 98%. 
Coventry Chains give a positive flexible 
drive, eliminating belt slip and waste of 
power by reason of worn gears. The 
dependability of Coventry gearing is 
assured by the care taken in the selection 
of material and the supervision of all 
manufacturing processes. 


Specify Coventry Chains. 





The Coventry Chain (Co., Ltd., 





Representatives for Canada: 


The Coventry Company (Reg'd.). Montreal and Toronto. 
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INCANDESCENT HEAT CO. LTD., <= SP Eat 


— a MODERI metH009 


* Repeat” Birmingham 
Near Birmingham. 


FURNACES 


FOR ALL PURPOSES AND FUELS. 



































soars rors tore Ser Pn sen gee ing Apion 2g 
By courtesy of Mesers. Morris Engines (Coventry), Ltd. of the existing 
Coal Hoists may be adapted 
ict a coe to load oe ae et td ec = use 
INCREASED PRODUCTION, Re See SF Se 
LOW MAINTENANCE COSTS, yore Conveyor 
oom, 


IMPROVED QUALITY OF PRODUCT. 
= 


CHARGING MACHINES, GAS PRODUCERS, GAS PRESSURE SPENCER (MELKSHAM) LIMITED. 


REGULATORS, CASE HARDENING BOXES, HEAT RESISTING 
CASTINGS. Melksham, Wilts. 

















—- 


HIGH-CLASS ae - RO O K E ” 


DIRECT-ACTING, STEAM-DRIVEN 


DUPLEX PUMP IMPROVED TYPE 


(FOUR RAM TYPE.) INSERTED BLADE 
For — Pressure Hydraulic Work. MILLING CUTTERS. 


CAN BE DESIGNED FOR ANY STEAM PRESSURE. BLADES MADE FROM FINEST 18% TUNGSTEN STEEL. 






































Let Us Quote You! 





SELF-CONTAINED AND REQUIRES VERY LITTLE FOUNDATIONS. 


Complete with Hydraulic Safety Valve, Steam Control 
Valve, Lubricators and Drain Cocks. 





THE NEW SECTIONED TYPE OF CUTTER CAN 


PUMP BODIES OF FORGED STEEL, GUN-METAL FITTED, BE EASILY HANDLED WHEN THE NEED FOR 
THEY CAN ALSO BE GANGED IN 


HOLLINGS & GUEST, | 70. DIFFERENT COMBINATIONS. AND "WIDTHS 























Thimble Mill Lane, Birmingham. THE BROOKE TOOL MFG. CO., LTD., 
Telephone: East 490. Telegrams: Plungers, Birmingham. 
Sole Agent for Scotland: D. LANDALE FREW, 45, Hope Street, GLASGOW. GREET - - - BIRMINGHAM. 
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FLEXIBLE SHAFT 


COUPLINGS 


if you require a flexible shaft 
coupling to be reliable, to take 
up malalignment of shafting 
or to protect your machinery 
from severe shocks or strains, 
instal one of our design. 


Ask for our descriptive leaflets. 





STEELE & COWLISHAW 


COOPER STREET. HANLEY. STOKE-ON-TRENT 
TL CGRAMS COVPUNGS STORE OF TeEmT TRLLONE MAM EY BOO 





CROWN COVERINGS 


FOR 


BOILERS, PIPES, 


ESTABLISHED 1869. 


SUTCLIFFE B= «BRYCE 


LIMITED. 
Lendon Works: Office: Cardiff Works” 
Telluric Works, ATLAS WORKS, — 
Sow Pepa, MYDE. 
Birmingham, Bombay, Glasgow, Newoastle, Sheffield. 











MACHINERY 


LIVERPOOL REFRIGERATION 
co., LTD., 


LIVERPOOL, ENGLAND, 














See met and next week's number. 











CRANES 


OF ALL TYPES. 


JOHN GRIEVE & CO., 
MOTHERWELL. 











J. W. JACKMAN & CO., LTD., 
Vulcan Works, MANCHESTER. 
Manufacturers of 
















ELLISON STARTERS 





ie 





| 





Controlling the Workshops 
of Britain 


The illustration shows Ellison Oil Rotor Starters in front of 2200 volt 
110 B.H.P. motors driving Air Compressors at the Stanton Iron 
Works, Notts. 


These Starters are appropriate accessories for heavy machinery, both in appearance 
and points of design. They are simple and robust, with several advantages over 
ordinary starters and cost practically nothing to maintain. 


GEORGE ELLISON 


Makers of Electric Control and Switchgear 


TRADE MARK 


Works: PERRY BARR, 5 BIRMINGHAM. 




















Sano BLAST MACHINES. | 








©°F IRE ESCAPES & 


’ FIRE EXTINCTORS'. 
\\ FIRE HOSE & FITTINGS ; 
 -HEATHMAN, ‘@ 
PARSON’S GREEN, LONDON. SW6. 


























121 
Straightening and 
Bending Machines. 
No. 30c Size. Motor Driven. 
The Machine illustrated is capable of straightening or 
curving Sections up to R.S. Joists 14in. x 6in. x 57 Ibs. DE BERGUE & CO., LTD., 





MANCHESTER. 
Speed of working—-40 strokes per minute. 














June 24, 1927 _THE ENGINEER dlastneh 45 


FROM THE SMALLEST- HE SMALLEST- 
TO THE LARGEST 













FoR SLOW SPEED 
DIRECT CONE ORS 


NT 
REDUCTION GEARS 
USE 


LANGHAM 
4 POWER UNITS, 
D.C. & A.C , i b.p. to 10 h.p. 
{Write for list B.E.: 
LANGHAM ENGINEERING CO. 
SLOUGH - - - + + = = BUCKS. 


RAILWAY & 
WAGON 
HARTLEY sonsscCCASTINGS 


ETRURIA, STOKE -ON-TRENT. 


K | AF. TNH 


WE COVER 
THE WHOLE FIELD OF SHOVEL DESIGN! 





























Model K 


8icu. yd. Dipper 
99 feet digging radius 
880 000 Ibs. working weight ~- 


— 
wer 


“Boss” 
JOINT GOPOUNES. 








* BOSS " WHITE 
and * BOSS" 
GRAPHITE 
are unequalled for all 
kinds of screwed joints 
“ BOSS" GREY 
for caulked and flanged 

joints. 





Always ready for use. 


BRITISH STEAM SPECIALTIES, 


Wharf Street, LEICESTER. Ltd. 
- 


M.F.M. FURNACES 


CAS, OIL, COAL OR COKE FIRED. 
The MANCHESTER FURNACES, Ltd. 


' — 
wr a 
Ashton New Road, MANCHESTER. 


| = 
pe egg 4] 1” 


ALDWYCH HOU: 
LONDON, we c. 2. 
*Phene : Holborn 5661 (5 limes) 
Telegrame : ney vn 


| Modell 


Ye cu. yd. Dipper 











27 feet digging radius 
61500 Ibs working weight 




























































































CONSTRUCTORS O 
AERIAL ROPEWAYS 
192) ON THE “ROE” SYSTEMS. 


ANDERSTON FOUNDRY 


, 100, CHEAPSIDE STREET, GLASGOW, 


ALTONA-HAMBURG sonnei 


STATIONARY STEAM ENGINES, 
DRY VACUUM PUMPS, 
AIR COMPRESSORS, 


Jole Agents for Great Britain and Ireland: WIRE WEAVING MACHINERY, 
TEXTILE MACHINERY, and 


RH NEAL & Lo Lf Hant House Ealing. London W5 GENERAL ENGINEERS. 


Telegraphic Address: “ Afeo. Glasgow. 























BROOKES (OLDBURY) LTD. 
ENGINEERS and IRONFOUNDERS, 
Near BIRMINGHAM. 
Manufacturers of Brickmaking Machinery, 
Tube Making Plant, Presses, 

Drop pe, etc. 


INTERNAL COMBUSTION [b= 






























tux CHUCKS 
WITH THE 
LONGEST 
LIFE AND THE 
m GREATEST 


GRIP. 


LIST No. 5&8 
ON REQUEST. 


CHARLES TAYLOR (BiRM") 12 





Standard | tion C s s BARTHOLOMEW LANE 
andard Inspection Car to Seat Six Persons. 
Horse Power to suit requirements of Speed and Gradients, etc. BIRMINGHAM ENGLAND 


COACHES, TRAMCARS, INSPECTION CARS & LOCOMOTIVES. 








THE DREWRY CAR COMPANY LTD. Telegrams: “INNEAL, LONDON.” WORKS : 
18, SOUTH PLACE, LONDON, E.C. 2. Telephone: LONDON WALL 4254. SURTON-GN-TRENT. 
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COMPLETE EQUIPMENT FOR CEMENT WORKS. 


During 1925 and 1926 F.L.S. Sales included 27 Rotary Kilns with a total 
output of 1? million tons per annum and 62 Unidan Mills, with a total out- 


put of over 5 million tons per annum. 


FL OMIM uta & (cg (ee 


ENGINEERS 


VICTORIA STATION HOUSE-VICTORIA STREET 
rrannin s107 2 6108 LONDON: SWE cnstuines Scart, toncon 





















































Sipe NC no 
EXILOR PACKERS 


UNAX KO MINORS PRECIPITATING PLANTS 
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S)OIEVATIN 


BOIREIAOWLIE PU MIPS 


1000 GALLONS of WATER 


LIFTED 1OOFT. FOR 


LESS THAN 4d. 














A FEW OF THE 
SEVERAL HUNDRED PLANTS 
SUPPLIED. 











Atherstone Urban District Council. 
Electrically driven Borehole Pumping Plant. 


East Worcestershire Waterworks, Burcot. 
Sulzer-Diesel Engine driven Borehole Pumping Plant. 








South Staffordshire Waterworks Company, Lichfield 


Sulzer-Steam Engine driven Borehole Pumping Plant. 











Westen-Saper-Mare Urban District Council. East Worcestershire Waterworks, Washingstocks. 
Sulzer-Diese! Engine driven Borehole Pumping Plant : Sulzer-Diese! Engine driven Borehole Pumping Plant 




















East Surrey Water Company, Purley. 
Sulzer-Diesel Engine driven Borehole Pumr ing Plant. 





Ipswich Corporation Waterworks, Whitton. 
Sulzer-Diesel Engine driven Borehole Pumping Plant. A further South Staffordshire Waterworks Company. Some: ford. 
set has since been installed. Sulzer-Diese! Engine driven Borehole Pumping Plant. 


SUCCESSFUL OPERATION GUARANTEED 
WITH LIFTS UP TO 500 FT. FROM BELOW THE SURFACE. 


SULZER BROS. 


31, BEDFORD SQUARE, LONDON, W.C.1. 
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PUMPS IN THE INDUSTRIES 


The wheels of industry are ceaseless and exacting. Every 


cog in the giant train of production must bear its load } 
with steel-like service or be discarded. 


When that unit is a pump you want full satisfaction that it 
can do its job and keep on doing it all the time. 


You want a pump that is made for work—real hard work 
and real good work. 


Then go to the engineers who specialise in pumps; 
Engineers who have stuck at nothing to produce the 
right* kind of pumps to serve the industries. 


WORTHINGTON PUMPS. 


“* Efficient Simplicity.” 


WORTHINGTON-SIMPSON, LTD., 


TELEPHONES: CABLES AND 


3048 QUEEN’S HOUSE, KINGSWAY, TELEGRAMS: 


3049 PUMPING, 


HOLBORN. LO Ad DO N > W. Cc » 2 . pr ony 


A, 3. 





~~ > 
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SON Tipping WAGONS 
BUILT TO LAST! 


This is our aim in building 


Hudson Wagons. 
| 











i design and combine the finest 

materials into- Wagons of great 
strength and stability and to anticipate 
your requirements by manufacturing 
standard sizes and designs on a mass 
production basis so that you can obtain 
immediate delivery : 


























To this end our organisation of de- 
signers and engineers is devoted. Our 
technical knowledge of every phase of 
Light Railway Work, our sixty years’ 
experience in requirements for all parts 
of the world and our great manufacturing 
resources combine in making Hudson 
Wagons the best obtainable, and the 
cheapest in the long run. Whatever 
your Railway Requirements may be, avail 
yourself of our experience. We shall be 
glad to offer our advice on any Problem 
that confronts you. 


Write for the Hudson Catalogue of 
Light Railway Material. 















‘Kobert Valen 


= SS LIMITED. = Works : 


Head | Offices: 38- BOND STREET, LEEDS. a | 


near Leeds. 





Telephones: Leeds 20004. Telegrams (all offices): ‘* Raletrux."” Codes: ABC (5th & 6th), Bentley & Marconi. 
LONDON OFFICE: AFRICA : Robert Hudson & Sons, Ltd. INDIA: Robert Hudson (India), Ltd. 
s : rR Johannesburg : P.O. Box 5744. * Calcutta: P.O. Box 23. 
Suffolk House, : 
c 2 + Lourenco Marques : P.O. Box 177. Karachi . P.O. Box 173. 
annon Street, E.C. 4. Durban : P.O. Box 1007, Works : Kidderpore. —alll = 
= Tel.: Royal 7772. Salisbury : P.O. Box 586. [xs =H1| = 
Bulawayo : P.O. Box 322. EGYPT: Robert Hudson, Ltd. 
MAURITIUS : Loanda : P.O. Box 265. Cairo : P.O. Box 1446. } 
} P.O. Box 118, Port Louis. Beira : P.O. Box 292. Also at Alexandria. 


i 
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ROBEY 


(Oil Engine Makers since 1891). 


ECCENTRIC MAXIMUM ECONOMY 
VALVE MAXIMUM EFFICIENCY 
GEAR MINIMUM UPKEEP 





COLD START CRUDE OIL ENGINES 


HORIZONTAL AND VERTICAL. 
MADE LIKE A STEAM ENGINE 3 RUNS LIKE A STEAM ENGINE 





Works: LINCOLN. LONDON OFFICES: 91, Queen Victoria St., E.C.4. 













AT EXCEPTIONAL PRODUCTION RATES. 
distinct advance upon all existing 


TODAY the great variety of Thread work previously 
regarded as essentially Centre Lathe work is now 
HE POWER PLANT RICHARDS done on Thread Milling Machines. 
systems for producing accurate thread 


THREAD MILLER represents a 
work. 


NTERNAL and external 

threads for all diameters 

up to 30in. Tapered and 

opposed tapered threads for 

sockets such as used in Pipe 
Lines on the Oil fields. 


THE meticulous accuracy of threads obtainable by 
Richards system enables the employment of 

a metal-to-metal joint to withstand high pressures 

without the intervention of a packing medium. 





rite for List W.F. 


POWER PIANT Co.,Lrp. 2: 
he e9 I'D. Power Plant Richards 


Patent Thread Milling 


WEST DRAYTON, MIDDLESEX. :: Machines. 
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Printing. — .—Geor, ‘ge Reveirs, Litd., 
e-place, — E.C., are PRE. 
PARED to Bo a2 ESTIMATES for a DESCRIPTIONS 
6 ee “Tus Evomess a oe ee oe 
anes | since its 








PATENTS, DESIGNS, AND TRADE MARKS, 


LF ye & Mills, Chartered Patent 


IRNTS, M4 and 36, High Holborn, London. 


“ Privilege,” London, Tel. No. : Chancery 7765. 





THE CLASCOW RAILWAY 
ENGINEERING COMPANY ‘"* 


GOVAN, GLASGOW. 


Leadon Office :—12, VICTORIA STREET, S.W 
MANUFACTURERS OF RAILWAY CARRIAGE. 
WAGON & TRAMWAY WHEELS & AXLES, 
CARRIAGE AND WAGON IRONWORK, alse CAST 
STEEL AXLES BOXES. 





GLASGOW ROLLING STOCK & PLANT WORKS. 


HURST, NELSON & CO., LTD., 


BUILDERS OF RAILWAY CARRIAGES, WAGONS, 
ELECTRIC ao WV d oy RAILWAY 
and T Ww. ROLLING 8TOCK. 


Makers of —— Axtas, Ramwar Prarr. Foromes, Surte 
, and Inow and Basse Castuos. 
ae Office and Chief Works : roa 
Cardiff Offee : Gordon Chambers, 5 Street. 
London Offices : 32, Great 6t. Helen’ wi Ec. 3, 


See Illustrated Advt. page 11 last week. 


. & W. MACLELLAN LTD., 


CLUTHA WORKS, GLASGOW 

Manufacturers of RAILWAY WAGONS and CARRIAGES, 

IRON and STEEL SLEEPERS, FISHBOLTS, SPIKES, and 

other PERMANENT WAY MATERIAL, BRIDGES, and 

ROOFING. 

CONTRACTORS for RAILWAY PLANT and STORES of 

every ear 8 oy 

Chief Offices: 128, Trongate, GLASGOW 

Registered Offices: Clutha aemen, 10, Princes | 
Westminster, London, 8.W. 1. 








G. R. TURNER, LTD. 


Manufacturers of 
RAILWAY ROLLING STOCK & MINING MACHINERY 
For tome and Abroad. 
‘agons of every -_. 
val oa Os Eetere& Conveyors 
~-¥ and Kep Gears. Sa Steel Work. 











A CLEVER INVENTION FOR 
RAISING WELL WATER 


a a m Water Elevator lifts 
continuous stream of water fro 
ells of any depth. No pipes, - 

anes or plungers, cannot freese. 

Can be fixed within an hour without 

skilled labour. Thousands in daily 


use. Write for Catalogue 713. 
Boulton & Paul, Ltd., Norwich. 





Stane 





Contractors to the 
ADMIRALTY aad WAR OFFICE. 





Manufdcturers ef all kinds of 


BOLTS, NUTS and 
STUDS, &c., 


in IRON and STEEL 





EDWARD MERCER, LTD. 
HOLLINS IRONWORKS, 
HOLLINWOOD, sear MANCHESTER. 


Braby’s 

Eclipse 

Steel 

Lockers and 
Steel Furniture 


High Grade Quality. 
Favourable Prices. 


F. Braby & Co., Ld. 


Glasgow. 
Also at London, Liverpool and Bristol. 











THOMAS 


SUM MERSON « sons. Lr. 


RAILROAD TRACH SPECIALISTS. 


A Installed 
Group % in 
of 2 
Square Large 
Crossways Power 
Recently Station. 





t= 


TELEPHONES : 2660 & 2669. 
TELEGRAMS : SUMMERSON. 


DARLINGTON. 


SWITCHES & CROSSINGS 
TURNOUTS, TUB ROADS, 
RAILROAD ACCESSORIES. 


MANUFACTURERS OF 











LEDWARD & BECKETT, LTD. 


PARLIAMENT MANSIONS, VICTORIA ST. WESTMINSTER, S.W. 1. 


(Opposite Pest Offics).| 


Makes of FE JECTOR 


CONDENSERS 


for TURBINES or RECIPROCATING ENGINES. 


AUTO. VALVES, VACUUM BREAKERS, ETC. 


Catalogues on application. 
New Telephone Number : Victoria 3416. Telegraphic Address : Preferment, Sewest, Londen. 




















INTERNATIONAL COMBUSTION LTD. 


INCORPORATING HARDINGE CO. for EASTERN HEMISPHERE. 
GRINDING & PULVERIZING OFFICES, 
11, Southampton Row, London, W.c, 1, 











"Phone: Holborn 6646. Cable & "Grams: “ Lopuleo, Westcent, London.” 
WORKS : — BARROW.-IN.-FURNESS — DERBY — ERITH. 


GRINDING AND SCREENING SPECIALISTS. 








JOMN OA KBEY & Sons, 


GENUINE EMERY. 
EMERY CLOTH. 


MANUFACTURERS. LIMITED, 


TAPE 


| EMERY 

CORUNDUM 
CARNET & 
FLINT 


GLASS PAPER, BLACK LEAD. 


FLINT AND GARNET PAPER. 


N.B.— All Papers and Cloths are supplied in Rolls, 
Bands, Discs, Strips, and Sheets of almost any 
size and shape, to suit the special requirements 
ef buyers. Prices quoced on receipt of particulars. 


EMERY AND CORUNDUM DISCS 


Of Cloth & Paper, for all Disc Grinding & Polishing Machines. 


EMERY WHEELS 


WELLINGTON WORKS, WESTMINSTER BRIDGE ROAD, LONDON, S.E.1. 








‘FOR ILLUSTRATING 


SWAINS' 
BLOCKS 


Indispensabie in all 
kinds of Advertising 
and Illustration 
work for Engineers 


JOHN SWAIN & SON, LTD 
89-92, — LANE, LONDON, E.C.4 


H. 
' And at Glee alte, Pana Bristol and Parts 


| HoldeneBrwokel4] * 


CHEAP PUMPS 
ARE EXPENSIVE 





























Do not buy on price 
alone compare 
the specifications 





1 Design 
2 Workmanship 
3 Materials 





HOLDEN « BROOKE 
CENTRIFUGAL 


PUMPS 


for all duties 





HOLDEN & BROOKE LTD 
SIRIU@ WORKS WEST GORTON 


MANCHESTER 


LOnOOn OFFICE 







S18 ABBEY HOUSE WESTMINGTER Owe 





CAST IRON 
thin. to ~ Bore, 
EVERY PURPOSE. 


THOMAS ALLAN & SONS LTD. 


BON LEA FOUNDRY 
THORNABY-ON-TEES. 





“TI have much pleasure in testifying to its efficiency.” 
—Lorp KELVIN. 


Boyle's 


PAYER;  “ AIR-PUMP” 


VENTILATOR 


FOR BUILDINGS AND SHIPS. 
HAS DOUBLE AND EXTRACTING POWER OF 
EARLIER FORMS. 
OVER ONE MILLION IN US 
Awarded the £50 Prize with Diploma (only pr 
offered) at the International Ventilator Tests, London 
Highest Award. International Ventilator Tests, Paris 
Two Gold Medals with Diploma. 
_“*Its complete success in securing the required con 
tinuous upward impulse is testified to by high authorities. 
—Governxuent Report (Blue Book). 


ROBERT BOYLE & SON, 


VENTILATING ENGINEERS, 
6S, WOLRORN viabpuctT. LONDON. 


< Messrs. Robert Be ‘Boyle roe Son, sow — of the 

oa Vv Engineering, have raised the 
vahjess to the dignity of a science.”"—Ruaront on THE 
VewriLation or Tas Loxpor Cvstou Hoven _ — 
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PETTERS LIMITED 


MANUFACTURERS OF TWO-STROKE CYCLE DIESEL AND SURFACE IGNITION 
INDUSTRIAL AND MARINE OIL ENGINES 

















TWO-STROKE CYCLE 


OIL ENGINES 


FOR ALL PURPOSES. 


14 to 2000 Horse Power. 


“C” Type—up to 2000 H.P. Heavy Oil 
Engines with completely cooled com- 
bustion chamber, Low Pressures, Low 
Temperatures, Airless Injection, 
Greater Fuel and _ Lubrication 
Economy than 4-stroke cycle engines. 





“S” Type—made in six sizes, 5, 8, 12, 18, 
24, 36 H.P. Surface Ignition 
Engines working on Crude Oil or 
Paraffin. Instant Starting from cold 
without preheating. Marine Types 
ensure against fire at sea as no petrol 
is used by Petter-Marine Engines 
The Perfect Engine for Medium 
Power Purposes. 


* Type—made in three sizes, 14, 3 and 
5 H.P. Work on Petrol/Paraffin 
with Magneto Ignition. Suitable 
for Agricultural Purposes and small 
electric lighting plants like the Petter- 
Light which is ideal for Home, Farm, 
Shop and Factory. 


SIMPLE — RELIABLE — ECONOMICAL. 
Enquiries solicited. 
London Offices & Showrooms: 75b, Queen Victoria Street. 
WORKS: 
YEOVIL & IPSWICH 
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Broadway, New York, demanded 


“FERROCRETE” 


The rapid-hardening Portland Cement 


For portions of the foundation in the repaving of Broadway, “ FERROCRETE” 
was the only Portland cement which could be used. 


The New York City Engineer’s specification called for a concrete 12 inches 
thick for the intersections mixed 1-3-6, using a rapid-hardening cement, giving 
at least 250 Ibs. tensile strength in the first day and showing no retrogression 
in strength after twenty-eight days. 


“FERROCRETE” was the only Portland cement which met this specification. 


“FERROCRETE” gives concrete when 4 days old the strength of concrete 
made with ordinary Portland cement when 28 days old. 


For concrete work of every kind use 


“FERROCRETE” 


The rapid-hardening Portland Cement. 


THE CEMENT MARKETING COMPANY, LIMITED, Selling Organisation of The 
Associated Portland Cement Manufacturers Ltd., The British Portland Cement Manufac- 
turers Ltd., Portland House, Tothill Street, Westminster. Telegrams: “Portland, Parl, London.” 





THE 


ENGINEER 


JuNnE 24, 1927 














tH 
a 


* 


: eet 





Truth Will Out! 


tons of stone quart . 
even alter. making - ht tor on & con- 
tungencies | 


On the agra tracks a quiet bitthe * ‘ Sem 
tinel ” (which we christened “ Impu- 
deace << as doing its many heavy duties 

with samepadabhe efficrency and quictacss, 
— =~ gradients of I in 530 with 20 or 
25 steel huggies. Gravity pushed Seal oe 
eatied bogpes, and where it could n 
made to pull them up as well the * “Sentinel” 
‘na siding, forlorn, negivcted, and a 

ngnity. a standard 
sturdy loco, unce a pri d picture of 
beauty, consigned to this oblivion by her 
voracious appetite: 15 cwts of coal per day 

“Impadeace “ in full work consumes but 
It would seem that there exist 
some mechanical engineers who are not the 
mediocre fry we — like to think they are 
A pal fosopher w fod io the incident a 





c Plants.—There are three maw 


ren rts numbered ay No. 4 


aa Sand tu eabuiow 6 Fine Crush 








Abstract from an article on ‘*The Pitterstone “ _ ag ne oa 
ries of Messrs. Field & Mackay, Limited 


Francis, A.M.Inst.C.E., F.S.1., which oa, 0 aiahed in 

the April 13th, 1927, issue of *‘ The Contractors’ Record 

and Municipal Engineering.” The ** Sentinel” locomotire 
referred to is shown in the photograph above. 


A booklet comprising articles touching on various phases of railway 
work will be sent te wey who are interested. 


The “ Sentinel” Waggon Works, Ltd., Railway Department, 


20, Iddesleigh House, Caxton Street, London, S.W. 1. 
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A Lift for the B Banana 


ERE is an Elevator for handling Crated Bananas. The crates, 
each weighing 1 cwt., are being lifted through a vertical 
height of 26 feet, and “delivered at the rate of 200 per hour. 
The Elevator works through two floor levels and the crates can 
be loaded or unloaded on either floor. It is fitted with a variable 
speed motor for controlling the rate of handling, and it can be 
stopped or started from either level, 
This type of Elevator is suitable for handling all kinds of market 
produce packed in crates. 
We claim that we can efficiently solve your Mechanical Handling 
problems of any nature whatever; will you give us the opportunity? 








hn 


| 


SMETHWICK, 


Telephone: 50 Smethwick. 


BRBBBBBBBBABBABEBBBBE 


IWWWWOWewwWeWWWWWweWww 


THE NEW CONVEYOR CO. LTD 





BIRMINGHAM 


Telegrams: “Aptitude, Birmingham.” 


NR. 


BARBER BBBRBBBBBBBBREREMBBBBEE 











SPIRAL MANUFAC 

















A 
J. & E. Hall 
Service with a 
J. & E. Hall 
Guarantee for 
Special Fittings. 








‘ —_ -- — ) 
R generations J. & E. Hall Ltd. have manu- 
factured refrigeration plant of such quality 
as to set the highest standard recognised by 
users and manufacturers alike. 
J. & E. Hall Ltd. have a special Foundry and 
machine shop for the production of parts not 
obtainable in the ordinary way and any special 
apparatus in connection with oil refining and 
mechanical cooling processes. 
All work undertaken by J. & E. Hall Ltd. of a non-standard 
nature carries the same iron-clad guarantee as standard fittings. 


JéEHALL,? 


- , BARTFORD, KENT 


REFRIGERATING 


and 


ICE MAKING 
PLANTS 


Lonobn Ofice~- 
SO. ST SWITHINS LANE.LONDON.EC 4 


121/123, Charterhouse St. , Oxford Street, Man- 
London, E.C.1 ' chester (Showroom). 
(Showroom). 71, _~ —— Buildings, 
90, = Bristol quake 's Road, Belfast. 
, Sony. Service Depot—1 & 
81, Dale Street, Liverpool. FOUNDED 1785, 2, Silex Street, 8.E.1. 
By JOHN HALL. 
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SINGLE FILTERS 


Low pressure types suitable for 
all directions of flow. Marine 

ere fitted with bulkhead cn 
pacities to 20,000 Galls. per 


DUAL FILTERS 
The centre control combines a 
change over and shut-off cock. 
Cages fitted with any size gauze 
or wire cloth to suit fluid. 

Capacities to 10,000Galls. per hr. 


HAND PUMPS 


28 Foot Suction—400ft. Head. 
Capacities to 30Galls. per min. 
Cylinder constantly primed. 
Mounted om bulkhead bracket 
for ship work. 


POWER DRIVEN PUMPS 


28 Foot Suction—500ft. Head. Ca 
100 tons per cylinder per bour. i 


for of drive. Large valves in 
streamline of fluid. Hand or Automatic 
drain and relief Valve fitted to all types of 

















pumps. 

As supplied to H M. Government and leading 
Oil Companies. 

SLOUGH, "PHONE: SLOUGH 332. 


‘GRAMS: ZWIKLIM, SLOUGH. 
BUCKS. BENTLEY'S, A.B.C. 5th Edition. 
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CARRON COMPANY specialise in : 


SAD the manufacture of all t 1 siz f » 
« £0? ire 0 ypes and sizes 0; 
RS 4 HAULAGE GEARS. : 


: Se »| Illustrations show Phosphor Bronze Worm on one of - 
\ 5! Carron Company's 200 h.p. Single Endless Rope > 
\7 ne s/ Haulage Gears ap and after six years’ continuous ¢ 

We nig service, showing the small amount of wear having taken ° 
place during that period. 


AGENTS FOR SCOTLAND: 
Messrs. Hunter & Warren, Ltd., 19, Waterloo Street, Glasgow. 
AGENTS FOR SOUTH WALES & MONMOUTHSHIRE : 
Messrs. Fred Phillips & Co., 60 & 61 Mount Stuart Square, Cardiff. 


Haulage Gear Catalogue No. 32G post free. 


-C aR Engineering Department, 
: GIRRON COMPANY Faget 'smtenhine 
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emoval & 
Recovery of 


DUST 


The “Centigrad” patent Dust \¥ 





Control Unit isa most compact machine 

for the removal or recovery of dust. 

=e No discharge piping is required 

re and the suction piping is reduced to a | 


» 






Se minimum. Economy in power is : 
effected, as the unit need only be 
zg operated when the machine to which 


2 _—sit is connected is running. 


. 
7 
\ 


SEAR Fett 


ry Dust of varying grades or from 

es different materials can be kept separate “x 
4 and valuable dust recovered. Py 
ae There is no loss of heat during the % 
RE. Winter, the filtered air being returned Ki 
er, to the room. ? 


en 
Noe 


* 
¥ay) 


We also specialise in the manufacture 


~~ 


eh 





Pas of complete Dust Control and removal 

ie plants for all trades. 
bes Write for leaflet D3a/1 post Zt 
$8 free on request. aoa 
= For personal interview ve 
ae and advice 'phone our or 
io. nearest branch. vie 

bak cae 


he) 


USGRAVES© 


ENGINEERS - BELFAST 
| LONDON: CARDIFF: MANCHESTER |= 





































































AFTER SIX YEARS SERVICE BELFAST 4161 -2-3. —€- SO 
- : : MANCHESTER, CITY 1838 CARDIFF 2236. 
There are SEPTEMBER 
For Brakes and Clutches | - iw oom 
WHT aS number of 1927, 
yy prominent Ie DEN 
spaces still Sie = OLYMPIA, 
available. caer anee c LONDON, W. 






BIG FIGURES 
760,000,000 


which represent the ft. lbs. 
of energy that may be ab- 
sorbed by 1 cubic inch of 
FERODO FIBRE, the most 
enduring and powerful friction 
fabric known for brakes and 
clutches where excessive heat 
is not generated. ¢ 







FERODO 


~ccoren LININGS 


cover all requirements. 
Specify FERODO BONDED 
ASBESTOS if heat is in excess 
of 280° F. 


FERODO LTD., Chapel-en-le-Frith. 
DEPOTS and AGENCIES — London, 
Birmingham, Leeds, Manchester, Bristol, 
Belfast, Newcastle, Glasgow, Aberdeen, 
| Cardiff, Carlisle, Brighton and Liverpool. 

































THE NINTH 


1906 
1907 


1910 
1912 


| 1919 
1921 


1923 
1925 
1927 


THE BEST 











F. W. BRIDGES & SONS, LTD., 
Avenue Chambers, 4, Vernon Place, 
LONDON, W.C. 1. 
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LUNKENHEIMER | 
GREASE CUPS 


Insure positive delivery of the correct 


amount of grease to the bearings, 
without wasteful leakage. 





Brass 
“Jewel” Grease 


“Ideal” Grease 
Cc 


up 
Automatic Feed 


up 
Automatic 
Feed 






Bronze 
“Marine” Grease 


} 
Ct eer eee 
d 


— 
Td 


po ane ena 





up 
Plunger Screw 
eed 








Bronze 


Iron 
“Atlas” Grease — Grease 


up 
Automatic Feed 









up 
Plunger Screw 
Feed 






Cap Screw Feed Brass 


Bronze 
ee” Grease 


Rene: wees 

Packed Base Plain ee 
Cap Screw Feed 

The wide range of designs, sizes and 

capacities offers a selection of the proper 

grease cups for any service condition. 


THE LUNKEN 60, Ln . =. 


‘Securo” Grease 


35 GREAT DOVER STREET, LONDON, SE..." .., 


Cap S Feed 
Telegraph Address: “‘Lunken”, London p Screw Fee 





Cap Screw Feed 


Pressed Steel 
“Fe wre * Grease 


Plas ; = 
Cap Screw Feed 


23-20-21 










The Money you lose in 
dirty Oil would soon pay 


Mm A “The Filter that Works by itself.’ 


-_ OU can soon effect a huge 
——< saving by filtering the dirty oil 
Mm —_ from your engines, dynamos, 


presses, etc., in a VALOR OIL 
FILTER. 


Used by the principal Electric Light 
Stations, Gas Engine Makers, Engineering 
Works all over the U.K. The VALOR 
Patent Oil Filter works 24 hours a day. 
Its savings increase until they equal 
its cost—and then it keeps on saving and 
becomes a profit earner. 


Write for fully descriptive 
S. 2 Sree 40/V'10, 





THE VALOR CO. LTD. 








Valer Works, Bromferd, Erdington, BIRMINGHAM. 
LONDON: 120, Victoria St., S.W.1. 


Buy British Goods. 


finally dripping | inte 
filtered oil container, 
can te drawn off fully 


> ‘sad for use, 
at tap 
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Springs 
Cost LESS. 


They have “ mettle ’’ — that 
inherent quality which gives the 
spring its life—both in time and 
accuracy of action. 


Tempering processes, based on 
over 70 years’ experience—aided 
by the latest scientific instruments 
and processes—determines and 
safeguards “Terry ’’ quality. 





OIOTOIO OO OO OO OO OO OPO OOO OIG] O(c) 


Buy ‘Terry’ quality and get the 
service you require. We quote 
to print or sample—for producing 
any quantities in any metal. 
List free. 


Herbert Terry & Sons, Ltd., 


Manufacturers, 
Redditch, Eng. 


Estab. 1855. 
peenooeoeeccacoccc 


We can supply all 
types of washers, 
in any standard 
sizes from stock. 
Special sizes sup- 
plied in a few 
days. Ask for 
our prices. 
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FOUNDRY 
(1925) LTO. 


WIDNE 


CONSTRUCTIONAL | “rounosy- wines 
225 WIDMER. ENGINEERS. 


225 WIDNES. 




















SPECIALISTS IN STEEL FRAMED BUILDINGS 


BRIDGES, PIERS, WAREHOUSES, FACTORIES, THEATRES, 
ORANE GANTRIES, CRANE GIRDERS, TOWERS, TANKS, 
PRESSED STEEL WORK, TROUGHING, GUTTERS. 


WORKS : wi DN ES. LANCASHIRE. 


LONDON : as, victoria ST., WESTMINSTER, S.W. 1. 


Telephone: 3190 VICTORIA (2 lines). Telegrams: ‘‘VILVALLE " LONDON. 
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HYDRAULIC ss : 
ano SCREW Dead accurate 
LIFTING JACKS 


FOR ALL PURPOSES. 







































WRITE FOR LISTS. 


e 1 

LLUSTRATION shows Vee-slide bracket, made to limits 

T of half a thousandth of an inch, with the exception of the Vee i 

slide, which had to be cast dead accurate for a close sliding fit | 

| 

5 The manufacture of complicated 

| 

} 











die castings to close limits is a 


RYLAND STREET WORKS regular feature of our service. 
PRESSURE GRAVITY 


Ri FY Mi | N G HAM. 1 DIE CASTINGS DIE CASTINGS 








in in | 
Telegrams : Telephone : | aie San, Base, cer iBoye. | 
“OLDENS, BIRMINGHAM,” —_ EDGBAS TON 2201 |/f|/ PO ys 2 ee” nraggag | 


im 


| 
GENERAL FOUNDRY CASTINGS 
| 


Iron, Brass, Bronze, Aluminium 


and Nickel Silver. 


| FRY’S METAL FOUNDRIES, LTD., 
25-42, Holland St. Blackfriars, LONDON, S.E. 1. 
Phone: HOP 4720 


























| MANCHESTER. BRISTOL. GLASGOW. DUBLIN. | 
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Wire Goods ac 
Wi NEW TYPE oleae 
R v aN2 
wi oper ae REVERSIBLE NICKEL-CHROME Unni 
ra urposes Notes 
— %! | ALLOYCASEHARDENING& i<@ 
| vet 
im  BRIGHTANNEALINGBOXES (9 @ 
(PATENT APPLIED FOR). Uo cl 
are Ay 
= ' 
ie vis 
a cs hay 
: ie ie 
2 ai vll 
1| V2 Pil 
vent 
a aipidt 
> feueie 
Nes 
=n [> Taitfaa © ad 
v = 
i) ANA A 
<n) ADVANTAGES : Ne 
vy 1. Box packed in the ordinary way, turned upside down and Ney 
5 luted before placing in the Furnace. eet 
oh 2. Avoids free escape of the Carbonaceous gases, thereby Yat “i 
5 increasing the pressures. w ae 
I 8. Resulting in greater depth of penetration of the case in Uck 
FELTEN wv GUILLEAUAIE q a shorter time, thus effecting great economy of fuel. ed 
1] 4. As the work is not exposed due to shrinkage of compound, eal 
CARLSWERK 1) there is no risk of spoiling the parts to be carbonised. . uj 
A c By EN -GESELLSCHAFT 5. Made in ea el os oe requirements. os 
c ON EMAND. i 
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Ringhoffer - Koprivnice - 
Studenka. 


RAILWAY ROLLING STOCK 
MANUFACTURERS. 


Central Office for Export Trade :— 
Prague—Smichov, Czechoslovakia. 


Telegraphic Address :— 
Exwaggon Prague— Smichov. 


Agents in U.K. :— 
Messrs. Carters, 6, Princes St., E.C. 2. 


MANUFACTURE, 


Passenger-carriages and goods wagome of 
every description, for normal or narrow 
gauge, saloon-cars, sleeping-cars, dining-cars, 
tramway-cars, electric and other motor- 
coaches, tenders, refrigerator-vans for the 
transport of beer, milk, meat, fish, etc., boiler 
trucks for heating, tank-wagons for petroleum, 
aleohol, molasses, sulphuric acid, etc., in- 
spection trolleys, snowploughs, wagons for 
camp railways, ambulance cars for hospital- 
trains. 











BRICK MACHINERY 
BENNETT & SAYER 


Engineers, lronfounders and General 
Millwrights, 





DERBY. 


ERTRAMS |! IMITED 




















STONEBREAKERS* 


Crushing Rolls, 


Sereens, Elevators and Conveyors. 
Complete Plants for Fine Crushing or Macadam are 
our Speciality. 


ROBERT BROADBENT & SON, Ltd., 


Phenix Ironworks, STALYBRIDGE. 
Telephone No. 296. Tel. Address—Broadbent, Stalybridg: 





Heating and Ventilating 


DUST EXHAUSTING, DRYING, &c., 
EXPERTS. KEEN PRICES. 


W. E. BROWNING & CO., 
Cowley Works, Leytonstone, E. 








advt. 








GRAIN, CHILL & STEEL ROLLS 


HEAVY CASTINGS sect Sone 
Cast Steel Loco. Wheel Centres a ity. 


R. B. TENNENT, tmiteo, 
COATBRIDCE, N.B. 


ROBERT STEPHENSON & CO. L™ 


_ omotive Builders, DARLINGTON. 
Londo 25, VICTORIA STREET, WESTMINSTER. 
LOCOMOTIVE for all Gauges 
and Services. 
n: Altiscope, London 
rat, Te . ‘Dar lingtor Nh. storia. 


s: ABE 1 Editior Eng pering Standards, 
Eng veering Telegr me 




















BRITISH ROPEWAY 
ENGINEERING Co., Ltd., 


> 
OS 
} at 14-18, HOLBORN, E.C. 1. 
ipo cua Tele. : HOLBORN 0756 (2 lines). 

ee ld Telegrams: BOXHAULING 

a SMITH-LONDON. 
” SEE ILLUSTRATED ADVT. LAST & NEXT WEEK 


ONL. ARI? 


POSSILPARK , GLASGOW. 


Bee tik avates ba emma last and 



















See Lilustrated Advertisement last week aad next. 





Thomas Smith & Sons (Rodley), Ltd., nr. Leeds 





The Best—and British Throughout. 


HEAP’S PATENT 
SCREWING MACHINES 
with tangential dies, 





are the last word in Screwing Machines. They are designed 
from beginning to end as high class Machine Tools and embody 
features not found in any other make of Screwing Machine. 


The Die Head is of entirely new design and Patents have been 
applied for. 
The Tangential Dies are thread milled and hardened. When 


dull they can be simply re-ground and are then equal to new. 
They never require re-hobbing. 


Responsible representatives of firms interested are invited to 
visit our Works to inspect the Machines in construction and 
completed, test them in actual use and prove their capabilities, 


Joshua Heap & Co., Ltd., —— 
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“LOCOMOTIVES, 





MANNING, WARDLE & CO.,LTD. 


BOYNE ENGINE WORKS, LEEDS. 


Makers of Locomotive Engines for any width of gauge and various purposes. Also makers of Internal Combustion (Petrol) Locomotives 


Materials and workmanship of the best quality. Tank Engines up to 18in. cylinders, on four or six wheels, alwsys in steck or in progress. 


Specifications, Photes and Prices on Application, and special designs sent om receipt of particulars of requirements. 
LONDON OFFICE: Mr. H. J. Heagerty, 34, Victoria Street, Westminster, S.W. 1. 











The BIRMINGHAM BATTERY & METAL 
ity Oak, BIRMINGHAM _2 
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The fan illustrated ( 
is a Patent Stream- 
lino” —_ 
with electric motor. 
These propeller 
fans are me in 
various types and 
sizes and form a 
ready and inexpen- 
sive means of ven- 
tilating buildings 
and rooms er de- 
partments of build. 
ings. See our 
“Fan” Catalogue 
oe. 


FAN 








Head Office: 
BIRMINGHAM: 


MANCHESTER : 
4, Cannon Street. 21, Waterloo Street. 36, 
And at Newcastle, Cardiff, Shef 


thBlackman 


for every purpose 


If your problem necessitates movement of air or gas, or 
the removal of smoke, steam or fumes, put it up to us. 


JAMES KKENTEN & BLACKMAN (@ [[79 


Enns: oe 
field, Bristol and Be 





_ ae 


GLASGOW : 
Mitchell Street. 
ast. 














Weldless Steel Flanges for 
Hydraulic, Steam and Oil 
Pipe installations, also 
large flanges up to 5 ft. Oin. 
diameter for Hydro-pipe 


Lines. 











Apply to 


Charles M‘°Neil Ltd. 


Kinning Park Hydraulic Forge, 
Glasgow. 


“McNeil, Glasgow.” 
Glasgow, Ibrox, 820. 


Telegrams : 
Telephone : 


Agents for London and South East of England : 
Charles McNeil & Company, 199, Piccadilly, 


LONDON, W.1. 
Telephone: Regent 5138. 
Teleyrams : “* Managerial, Piccy, London.” 

































‘Grams: “ Laminated, Glasgow 
"Phone: Bridgeton 1747 (5 lines 


LONDON : 

16, Unien Court. Old Broad 
Street, Londen, E.C. 2. 
Grams; “ Cheveral, Stock, 

London.” 

Phone ; Central 4635. 
BIRMINGBAM: 
Empire House, Great 
Charles St, Birmingham. 
‘Grams; “ Horsepower, 


Birmingham.” 
"Phone ; Central 4443 


Phone Cheriton “5. 


JAMES HENDRY LIMITED 


WRITE FOR FULL PARTICULARS AND, PRICES. 


PONGE CLOTH 


FOR ENGINEERS 
& Sons Ltd 


ind Manufacturers 


50. PICCADILLY. MANCHESTER 











Joshua Hoyle 


Cotton Spinners 





————— 


ELECTRIC ARC WELDING. 


Electrodes and Plant supplied for all classes of work. 


ALLOY WELDING PROCESSES, Ltd., 


14-16, Church Street, London, N.1. 
Telegrams : Alweprol, Nordo, London. Telephone: Clerkenwell 8650. 


See our large Illustrated advt. alternate issues with this. 


Wie 


== 




















Make joints like this Jeakproof 


~and have one thing less to worry about/ 


t) 


is permanently impassable under any pressure or 
temperature and with any fluid. 


_ . HERE are no leaks—and never will be—in 
pipe joints laid up with Smooth-On No. 3 


because the metallic body in Smooth-On 


















Smooth-On No. 3 fills every minute void and its 
volume never decreases, because the metallic body 
can’t shrink, dry out, shrivel or crack. 


Get it in l or 5 lb. gray-labeled cans from any 
supply house. 


Write for the free Smooth-On Handbook. 





Distributed by Walter P. Notcutt, Ltd., 8, White 
Street, Moorfields, London, E.C., and carried 
in stock by leading dealers and supply houses. 








Made by Smooth-On Mfg. Co., Jersey City. N.J., U.S.A 





A URpUN. 
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Coal Handling 
by Machinery 


SIMON PNEUMATIC AND MECHANICAL 
COAL HANDLING APPLIANCES. 





















Reduce cost of handling. Speed up the actual hand- 
Eliminate waste effort. ling process. Save labour. 
Give increased efficiency. Solve conveying problems. 


HENRY SIMON LTD., MANCHESTER. 


Please write to: CONVEYING DEPT., CHEADLE HEATH, Stockport. 
a i 




















F.W.BRACKETT «(° L? 


ENGINEERS, COLCHESTER. 











HOLROYD 
scrrtane tant! (2 HOLROYD 


For WATER, SEWAGE, Etc., 


FILTRATION & PURIFICATION 

OF WATER SUPPLIES, WORKS EFFLUENT, ETC. 

Makers of PUMPS, AIR COMPRESSORS, Ete. WORM GEARS 
STEAM TRAPS 


THERMOSTATS 
FOR ALL 


~~ | |Z PURPOSES. 





























FOR ALL 







THE 
sean 0 GEAR - CUTTING @ 4 : ne 
oe SPECIALISTS yg ee 








‘See the Mark? | — : ed dd laaane 
| SEND : ) 


a The famous diamond trade mark which 
has made Jenkins and Valves synony- 
mous terms throughout the world. Look 
for the mark when buying-—it means | 
valve efficiency for you. | 


Ne. 80, Catalogue post FREE. 
JENKINS BROS. Lr. US 


7 your 1% 
ENQUIRIES @ 












WERMAC JOINTS GESIST HIGHEST 
° -PRESSURES 

PERMAC JOINTS DO NOT RUST 
BASILY BEMOVEO WHEN REQUIRED 


THOMAS & BISHOP LT® 
BZ TABERNACLE ST. LONDON.£.£3 








CRANE 
VALVES & FITTINGS 


Heating, Sanitary & Oil Engineers’ Supplies. 














ag ay! 
STONE AND S JOHN HOLROYD & CO.., Ltd., Milnrow, Lancs. 
COAL S ER MAKERS OF MACHINE TOOLS TO INCREASE PRODUCTION. 











R ENG. 
C LEICESTER 


GOODWIN BARSBY&C? 
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BOBY 


WATER SOFTENERS 
HEATERS 
FILTERS 


WILLIAM BOBY & CO., 


LIMITED, 


























64, Brook Street, Grosvenor Square, 
Lendon, W. 1. 


Superior 
Castings / 











ee 
GERRY WALLWORK & ca.. Lia. _ MANCHESTER 


Easton & Anderson 
Machinery 


for Sewage and Water Works. 
11, Tethill Street, LONDON, 5.W. 
Works: READING. 


WmMILLER&SONS I 
































WOLVERHAMPTON. 
GATES “ at ir saree - 
Se aE rea AIM iii 
| a A = 
The illustration shows a “* Metrovick” type ‘‘ K1 “ Metrovick’’ K type Metalclad Swiichgear is designed ery! LOWEST PRICES ON APPLICATION. 
Metalclad Switchgear oe et installed by for circuits up to 35,000 volts and for rupturing 
the Clyde Valley Electric Power Co. This is typical capacities up to 1,500,000 kVA. They can be | pes . sanaks 
etwovick’’ Metalclad switchboard installations in arranged for single or duplicate busbars and built up to Dust Proof, Ball Bearing Grinding 
many other supply stations throughout the country and any size of switchboard. All live parts are either and Polishing Machines 
abroad. immersed in oil or embedded in compound. P Will outlast all others 


Makers of Plain and Universal Grinding Machines 


K Switchgear is compact, dust-proof, vermin-proof and equipped w:th a complete for all Purposes. 
system of interlocks and automatic indicating devices. When switches are with- Gend ao pour Saquites, 
drawn they are completely isolated and the plug sockets automatically screened. MORTON & WEAVER, The Tool Makers, COVENTRY. 


Send for Circular 1292/1. THE MOTHERWELL BRIDGE & 
ENGINEERING CO., LTD. 
ENGINEERS & CONTRACTORS, 
BRIDGES, ROOFS, PIERS, TANKS, DOCK GATES 
Hy draulic Pressed Flooring, etc. 


Tsicemme? MOTHERWELL, N.B. %5',\t* 


~ tender Office : 82, Victoria Street. 8.W. 1. 
CU) Telegrams “‘ Mobricolim” Sowest. Tel. No. 4185 Victoria. 
BSSSSSSeSEsesse)— Bee illustrated advt. last and next week. 


Kos Hydraulik G.m.b.H. Duisburg. 


Hydraulic presses ana apparatus. 
Water-power plant for ail branches 




































































Representatives : » 
Canning Ps 








For handling materials in bulk, COAL, COKE, SAND, 
USE GRAVEL, etc. etc. USE 


GRABS of all kinds, Double : and Single Chain, : made by :— 
ROSE, DOWNS & THOMPSON, LTD. 


Old Foundry, HULL. 











TROUGH TROONING 


‘BLOCKS OF ALL DESCRIPTIONS in Stock. 


, @ 


CHE 


TEES-SIDE BRIDGE 
& ENGINEERING WORKS 


LIMITED 


MIDDLESBROUGIHI. 
fe 
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; FOR INDUSTRIAL HEATING PURPOSES 


Results in: 
REDUCED COSTS, 
CLEAN CONDITIONS, 
INCREASED OUTPUT. 


THE POWER-GAS CORPORATION, 


LIMITED, 
PARKFIELD WORKS, 
STOCKTON-ON-TEES. 














ee an on ae 


eRe DS A923 


STEEL MANUFACTURERS, FORCE MASTERS, SHIPR DERE 
§4ARINE, LOCOMOTIVE. z. now 
% CBNBRAL ENGINEERS 














DOUGLAS FRASER & SONS, Ltd., 


ARBROATH 
MILL GEARING, BELT 
PULLEYS, & ROPE PULLEYS. 


See Illustrated advt. June 10th, page 58. 


BRETTS PATENT LIFTERC*L° 


SPECIALISTS IN 


DROP-FORGING 
EQUIPMENT 


[ FOL FOLESHILL WORKS COVENTRY. 























MICHELL BEARINGS, Ltd., 
ENGINEERS & MANUFACTURERS OF 
Michell Thrust & Journal Bearings 
Registered Office and Works: 

- South Benweall, Newcastle-on-Tyne. 
See large Advertisement page 51, Dee. 3rd. 














Briquette Machinery 
COAL, COKE, ORES, &c. 


HERBERT ALEXANDER & CO., LTD. 


Charmouth Street, Leeds. 





£50 SMOKE FINE ON 


JULY ist. NO NEED TO FEAR 
THIs IF YOU FIT THE 


MELDRUM SMOKE 
CURE FURNACE. 


Address: TIMPERLEY, MANCHESTER. 








[7 SCRIVEN & C? (Lees) =P FJ | - 


Nupete] 


YORK St TRONWORKS LEEDS. 
BUDENBERG GAUGE CO, LTD. 


Branches : ot LONDON & & anchedter, 


PRES 4 = rE GAUGES, 
TACHOMETERS, cou NTERS, 
DIAL- THERMOMETERS, TEST-PUMPS &c. 


MOS OIINE | 












































From a 
PHOTOGRAPH 


OF THE TOTAL 
ECLIPSE OF 1919 
TAKEN IN BRAZIL. 











The eclipse of next week 
will come and pass. The 
long continued eclipse of 
trade will just as certainly 
pass. Are you ready for | 
the bright times ahead P 
Send your enquiries for 
Planers & Boring Mills to: 


JOHN STIRK & SONS L® 


HALIFAX. 









































is being widely adopted by users of machinery of 
all kinds requiring either oil or grease lubrication. 


Tecalemit renders Grease cups obsolete, and by 
means of pressures up to 5,000 Ibs. per sq. inch 
forces lubricant right into the places where it is 
needed in a simple, clean and efficient manner. 

OVER 600 Poti 
Machine Tools, fit Tecalemit as Standard Factory Equipment. 
























Telephone T E Cc A s E M I T L T D., Lubrication Experts, 


Numbers: 
Maytair 4143, 4,5. 10, LITTLE PORTLAND STREET. LONDON, W. 1. 














Peta mnie . 
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REDUCE YOUR RUNNING Costs 


by installing CROMPTON (PATENT) 





“TRU-WAT” 


THREE PHASE MOTORS 
WHEN PAYING FOR POWER ON 
A k.V.A. BASIS 


Simplest Synchronous Motor constructed. 
Starts as an Induction Motor. Only requires 
ordinary Switch and Starter. Unity or leading 


Power Factor. 












Three Phase 
**Tru-Wat"’ Motor. 





sees] Cl CROM PTON & & CO LTD fies: 


ELM MSFOR 


ENGLAN 
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Made by 


THE PREMIER COOLER & 


ENGINEERING CO., LTD., 
Shalford, Near Guildford, Surrey. 





The 
PREMIER 


CLOSED CIRCUIT 


AIR COOLER 


(Patented) 


A great asset to turbo-alternator efficiency. 


The design of this unit allows condensate to 
function as cooling medium, thus conserving 
considerable heat, and dispensing with constant 
tube cleaning. 


Excessive temperature rise in the alternator is 
prevented by the automatic emergency air-inlets. 


All air being completely enclosed ensures absolute 
cleanliness and makes Filters unnecessary. 


An investigation of the Premier Closed Circuit 
Air Cooler will reveal many features of the 
greatest interest to Engineers. Convincing proof 
of their efficiency is evidenced by the steadily in- 
creasing number of installations (over 400,000 K.W. 
have been installed to date). 


Please write for 
interesting Booklet. 
Dept. E.W. 































UGLA 
ue * 


BIRSTALL ne LEEDS 
Telephone : Bartey 595 & 599 


Telegrams * Putters, Birstatt. 








Write for new 1927 150 pp. illustrated 
catalogus with discounts. 








RUSHWORTH B™* L™ 


PRIMET BRIDGE WORKS, 
COLNE, Lancs. 


—~@——= 


ELECTRIC, STEAM, 
& HAND 
DERRICK 
CRANES. 
.. ALL SIZES. 









a en te 


IN 
_ STOCK. 














The COIL CLUTCH CO., Ltd., 


Phanix Works, Johnstone, Scotland. 
Manufacturers of 


COIL FRICTION CLUTCHES 


For ali Purposes, Powers and 
pm ay and Designs supplied = 
iculars of application. 
See Miustrated "a vertisement last week & next. 





Giyneé Encineerinc Co, Lo. 


WATER COOLERS. CONDENSING PLANTS. 
VACUUM PUMPS & COMPRESSORS. 
STEAM TRAPS, &c. 

Telephone: 4070 City. Telegrams: Modernise, Mancheste: 
94, MARKET STREET, MANCHESTER. 


T. DAVIES & SON, 


RAILWAY IRON WORKS 
MANCHESTER 
ee 





WEST GORTON, 


CUPOLAS & LADLES. 
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* ABILITY TO SHAPE FLAMES AND ‘FIT” ANY BOILER. i 2 























FERRANTI 
TRANSFORMERS 


FERRANTI INC. 
130 W. 42nd ST. 
NEW YORK, U.S.A. 


FERRANTI LTD. 
HOLLINWOOD 
ENGLAND 


FERRANTI ELECTRIC 
LIMITED 
TORONTO, CANADA 
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WE ARE THE ACTUAL MAKERS OF 
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CAN WE QUOTE YOU FOR FOR ALL PURPOSES. 
FANS FOR ANY OF THE 


WE ARE ALSO MAKERS OF, 
AND SHALL BE PLEASED 
; , , TO QUOTE FOR 
We are well equipped for the manufacture of fans of every inne 


FOLLOWING USES 


INDUCED DRAUGHT. kind and size, and our experts are at your service, backed by BLOWERS. es & “ Empire” 
wer al ; j or High and Low 

FOREED SEavene. extensive experience in fan design and application. ee ee 

FUME REMOVAL. 

DUST REMOVAL. Your enquiries for any of our standard fans, or for any FURNACES for Oil, Gas & Coal. 

WOOD REFUSE REMOVAL. | cnecial design to meet your requirements, will have our prompt | GUPOLAS & Charging Machines 

— and careful attention. 

HEATING. 


(Thwaites Types). 
LADLES of all sizes. 
DRYING. 


SHS FANS AL NDS NEW ALLD AYS & ONIONS, L™. STEEL CONVERTERS. Sole 


Manufacturers of 

A4lld ; ; 4 Theos B “Stock” Patent 
(4 ys oc ») 1 4 a 

BLAST FOR HEARTHS. ays & Onions an waites Bros.) 





























Converter. 
BLAST FOR CUPOLAS. GREAT WESTERN WORKS, | 9, VICTORIA STREET, | POWER aS: Pneumatic 
BLAST FOR OIL & GAS FUEL. i Steam. 
MINE FANS. BIRMINGHAM: LONDON. SMITHY & FOUNDRY 
SPECIAL PURPOSES. Teleg. : ‘ Alldays.’ Phone: Vic. 487. Teleg.: ‘Typhoon,’ Sowest. ‘Phone: 6137 Vic. EQUIPMENT. 

















UTTERS Bros. & Co. 


Percy Crane Works, 


GLASGOW. 


LONDON OFFICE: 
SENTINEL HOUSE, SOUTHAMPTON ROW, 
LONDON, W. 


MAKERS OF ALL TYPES 


CRANES 


AND 


HOISTING MACHINERY. 





“aia 








Cables and Telegrams: BUTTERS, GLASGOW. 
BUTACRANES, WESTCENT, LONDON. 
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UUTUTALUUUUUNANAAAAAANN 


Delas-Ginabat 
CONDENSER 


This remarkable Condenser requires 
25 to 30 per cent. less cooling surface 
than others. The condensate tempera- 
ture is several degrees higher than 
the inlet steam. 












+e a a 
Write us for information on the 


astounding performances of _ this 
Condenser. 


IRRLEES WATSON 


HHUEITTAELATHUI NN COM PANTY LIMITED mn 
L W. 
ENGINEERS PO nw GLASGO 


London Office: 7, Grosvenor Gardens, S.W. 1. 


STULL Mn = 


> 
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This was the first = 


Cold Starting Oil Engine 
Made in Great Britain. 


iF is still working in regular service, as also are many others 
15 to 20 years old. The working of these engines is as good 
to-day as when they were new, and the same low fuel consumption 
is maintained. 




















The present ‘MIRRLEES’ engines embody the long and valuable 
experience thus gained. 


Air injection of the fuel is the best method of spraying, and 
meets wide variation of fuel oils, of speed, and of load conditions 
without any alteration of nozzles. Air injection of the fuel 
ensures long maintained economy of working with the most 
complete fuel combustion. 


MANUFACTURED BY 


IRRLEESBICKERTON& DAY 
LTD 


| Built in 1897. 7, Grosvenor Gardens, ye 

















LONDON, S.W. 1. 


Dsetiatinataesie a 
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The Avery 691 \] This is an apparatus for measuring the 


Patent hardness of metals. It is eminently suit- 


UT Cee re 


able for carrying out the standard Brinell 


Hardness Testing test in which a 10mm. diameter steel ball 


in contact with the specimen is loaded with 
Machine. a pressure of 3000 kgs. 


In addition the accuracy and sensitiveness 
of the machine is such that by using very 
light loads in conjunction with balls of 
small diameter, minor Brinell tests can be 
carried out with equal confidence. This is 
possible only because the design is based 
upon true weighing principles which also 
permits of calibration by standard dead 
weights. 


PIPOPTPPICPPPPDE IEP PR RRR A eee 


Write for list 701. 





Ad 1482 








Boulton & Paul Buildings for Hi xport 


WoopD : COMPOSITE WOOD & STEEL : STEEL. 
Nearly 1000 Recently Exported. 


Bungalow for Peru, erected at Works prior to despa ch 



























Steel ~~ for Belgian 
Bungalow in course of erection 
Jor Government of Sudan. 


A few Contracts where Boulton & 
Paul Buildings were used : 

Uganda Railway. 

Loanda Docks. 

Radio Co. Stations, West Indies. 

Benguela Railway. 

Santos Docks, Brazil. 

200 Bungalows, Angola. 

Residences for Gevernment of 


Designs and estimates given for 
any requirement. 
ASK FOR CATALOGUE 
No. 711. 
Codes used : 


ASC (6th Ed.), Lieber’s, Western 
Union, Bentley's, Scott's, Engi- 


r+ & G@ad Bd), Marconi, 
"se (1908 Ed.) and Private. 


Jamaica, 
hhh ee ete. ote 
; Also makers of the a a a sreseeneesesensesensesessensssesessersesenes ’ 
: BOUL TON WA TER: : Boulton & Paul Lid. will at : 


ELEVATOR : : any time be pleased to receive : 

A wonderful invention : ; for publication photographs of : 

: for raising well water See on aul : Bungalows, Factories or any ; 
: Ask for Catalogue No. eutd wanes NORWICH. Eng eergissn vou : other type — supplied ; 
he <- + : y them. $ 


UP PP PPP rer ee eee ee ee eee eee 
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99 
N | | Whilst the initial cost of machinery 


has to be studied, what is of greater 


importance is “running charges " ; 

FRICTION the cost per H.P. generated, or, 
in the case of haulage gear, the 

WIN lifting cost per ton. It is because 
CH we have been able to satisfy Engi- 

neers of the high efficiency of 

“Zenith” Friction Winches, that 


these are used in such large 
numbers throughout the world. 

















Pa 
Se 


For simplicity of design, for sheer 
ruggedness and strength, “Zenith” 
Winches are unrivalled. Rated well 
within their capacity they can 
always be relied upon to deal 
with reasonable overloads in perfect 





safety. 
‘Zenith ’’ Winches are made in 
2-Drum “ Zenith’’ Electric Winch, sizes from 1-8 tons load ; rope 
with provision for adding 3rd Drum. speeds up to 800 feet per minute. 


Drives: Steam, electric, crude oil 
and petrol. See our Winch list 
No. 113, post free on request. 


@ (td. ly you wish to operate a Guy- 


Derrick, Dragline, Cableway or 
Piledriver, get a “Zenith Winch. 



































Works: CLAYDON, SUFFOLK. 54a, Parliament Street, Westminster, London, S.W. 1. 
SSSSSSSSREERSRSSSRSSSSSSSER ESSERE SESERSEERERESESERE EEE BEeeeeEe SSeeseeeeeeeeeeeeeaeaeaeaeauaen Fa 
QLLVLUISULLULVEQNV0DL2O00F0 0000 PPTL EDENTULOUS mute 
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“ MORGAN ” 


CONTINUOUS ROLLING MILLS 


are essential for highest output of: 
MERCHANT SECTIONS. BILLETS. ag 
HOOP AND STRIP. TUBE SKELP. 

SHEET BARS. WIRE ROD. 





The special patented devices incorporated in 
these mills ensure conversion costs very much 
lower than with any other type of mill. 














They are the product of many years research 
and unique experience. The Morgan Construc- 
tion Company has supplied most of the continuous 


_ throughout the world, totalling to date 
145. 


A number of installations, built by us to 
the designs of the Morgan Company, have 
been set to work in England in the last few 
years with most successful results. 





We are Sole Agents and Manufacturers for 
“ Morgan’ Continuous Rolling Mill Plants 


for Great Britain and many other countries. 
dissed “MORGAN” CONTINUOUS STRIP MILL 


Installed in England. 


DAVY BROTHERS Lin. J We are also specialists in :— 


COGGING, PLATE, BAR, SECTION and TYRE MILLS. 








SH EFFI ELD. STEELWORKS MACHINERY, HYDRAULIC MACHINERY. 
Telephone - Telegrams HIGH-SPEED STEAM HYDRAULIC FORGING PRESSES. 
Sheffield 22161 (5 lines). Established 1830. Motor, Sheffield STEAM HAMMERS, STEAM BOILERS. 
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OR definite results in the abolition of the 
dust nuisance, the DAVIDSON PATENT 
2 FLUE DUST COLLECTOR stands supreme. 
= The actual achievements of this Collector in a 
large number of Power Stations have given ample 
Send for Our proof of its superiority. 
“ ACHIEVEMENT ” 
CATALOGUE 
No. 23. 
: DAVIDSONMRO LIMITED 
SIROCCO ENGINE G WORKS- BELFAST 
LONDON: Central House, Kingsway, W.C.2. BIRMINGHAM: Exchange Buildings, New Street. 
MANCHESTER: 54, Corporation Street. CARDIFF: Principality Buildings, Queen Street. 
GLASGOW : 53, Bothwell Street. BRISTOL: 61, Victoria Street. 
NEWCASTLE-ON.TYNE: 4, St. Nicholas’ Buildings 
‘ ' r 

















REDMAN 


DOUBLE CUTTING TOOL BOX 


a Ee 





J 


INCREASED 








Photo illustrates & Ros > aS et Ae — 
our Redman-Binns | | 3S ge (i 2 WS icy : OUTP UT 
Double Cutting Tool |" § 7% ox Sak 3 iliaalaies’ 


Box. 
GREAT SAVING IN 


This has been tried POWER. 


out in our own 
Worksand has proved 
eminently  satis- 
factory. 





IN MOST CASES 
EXISTING MACHINES 
CAN BE FITTED. 





SEND US PARTICU- 
LARS OF YOUR WORK 
.AND LET US TELL 
YOU MORE ABOUT 
THE DOUBLE CUT- 
TING BOX. 


Come and see it in 
operation at our 
Works. 





tl 


C. REDMAN & SONS, L™?» GIBRALTAR, HALIFAX. 


"Phone; 308 Halifax. Telegrams: “ Planers, Halifex.” 
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FOULLERTO 
HODGART, & 
KARCLAY, LS 
7: PAISLEY :: 


Telephones : Codes: 
2163-4 Paisley : ESTD. 1838. ABC Sth Edit. 


T Western Union 
Marconi Inter. 














" Paisley.” 


Winding Engines 


and 


Air Compressors 


The Illustrations show 
GEARED ELECTRIC WINDER 
made for 
Fife Coal Co., Ltd., Leven, Fifeshire. 
One Double Cylindro, Conical Drum, 12ft. to 18#t. 
diameter. load, including rope, 50,300 lbs. 
Hoisting i ' 


VERTICAL CONDENSING STEAM-DRIVEN 
AIR COMPRESSOR, 
made for 
The Lewis Merthyr Consolidated Collieries, Ltd. 
Capacity, 5000 cubic feet to S0lbe per square inch 
per minnte. 


Full particulars on application. 


Gillerioo 

















































ENGINEERS, 


Biast Furnace Charger. 


Telegrams ; 
“ Teesdale, 
Stockton-on-Tees.” 


ADMIRALTY 


HEAD, WRIGHTSON & Co. Limiteo, 


IRON and STEEL FOUNDERS. 
TEESDALE IRONWORKS, 


THORNABY-ON-TEES. 


Also STOCKTON FORGE WORKS, and 
EGGLESCLIFFE FOUNDRY, 


STOCKTON-on-TEES. 





BRIDGES, CYLINDERS ano 
STRUCTURAL WORK oF att kinps 
RAILWAY CHAIRS, 


STEEL CASTINGS 


TO 


INSPECTION. 
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THE NAME ROYCE CARRIES WEIGHT 





| ‘Wi Mi My) 7 
a 


ELECTRIC CRANES 
DYNAMOS MOTORS 





STEEL CONSTRUCTIONAL WORK 


ROYCE LTD., Engineers, TRAFFORD PARK, MANCHESTER. 
























REAVELL 





AIR COMPRESSORS 





FOR ALL PURPOSES. 





We are manufacturers of all types of Air and Gas Com- 
pressors and Exhausters. The above illustration is of one 
of our large Vertical Steam Driven Compressors, while below 
we show one of our Motor Driven Sets. 

These machines are designed for a delivery pressure of 
120 Ibs. per sq. inch and are manufactured in eleven standard 
sizes, ranging in capacity from 500 to 5000 cubic feet of free 
air delivered per minute. 


Write to Dept. A. for illustrated leaflets. 


REAVELL & Co., LTD. 


RANELAGH WORKS, 
IPSWICH. 


TELEGRAMS ;—REAVELL, Ipswicu. 
TSLEPHONES ;—2124 & 2125. 
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HYDRAULIC MACHINERY 


OF ALL KINDS. 



















PUMPS, Special Machines Designed to ies 

ACCUMULATORS, ae 

anes Suit Customers’ Requirements. ialiles 
FLANCING, CAPSTANS, 
FORCING, vo 
BENDING, 
STAVING. COAL TIPS, 
DRAWING. ETC. 
FIXED AND CRUDE OIL 
PORTABLE ENCINES. 
RIVETTERS. Hydraulic Plate Straightening Press for plates 12’ 0” x 4’ 0” x 4%” thick. 


GLOUCESTER. 





FIELDING & PLATT, *7? 
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Guaranteed 987/ Stretchless 
Straight Running & Absolutely 
Uniform in Quality. 













A Tullis Belt for 


Efficient Lab Foti iSSi 
—_ Efficient Power Transmission. 





Z and 

z Modern Machines 

= cannot offset the 

= losses caused by John [ullis & &Son It td 
= installing Inferior TING —SPPCIALISTS. 

2 ——Belting —— ST. ANN’S WORKS, BRIDGETON, GLASGOW 
TT 
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= OERLIKON-=— 


SYNCHRONOUS-INDUCTION MOTORS 


Combining advantages or ordinary Induction Motors with those of 
Synchronous Motors :— 

















High Starting Torque. 

Leading Current for P.F. correction. 
Simple starting up. 
Self-synchronising. 


CONSTRUCTED FOR ALL OUTPUTS AND PRESSURES. 


Manufacturers of Steam Turbines, 
Turbo-Alternators and Electrical Plant of all kinds. 


“WE One of four 6,500 B.H.P. Synchronous Induction Motors; 
P.F. Unity 8,400 volts, 3 phase, 50 cycles, 750 r.p.m., for 
driving Centrifugal Pumps. 

















OER LIKON me aM ELECTRICAL ENGINEERS AND CONTRACTORS, 
OERLIKON HOUSE, 28-31, ESSEX STREET, STRAND, LONDON, W.C.2. 
And Branch at CASTLE BUILDINGS, SWANSEA. 




















SPECIAL SPANNERS MADE 
FOR THE FOLLOWING TRADES. 


ENGINEERING, CONSTRUCTIONAL, 
BRIDGE BUILDING, MOTOR CARS, 
LORRIES, MACHINE TOOLS, 
)) RAILWAY PERMANENT WAYS 
"AGRICULTURAL IMPLEMENTS 


4 =LOCOMOTIVES.ETc. 


et PRICES QUOTED 







































a + \ % alae “i ON 
L retro e e salt — eae ~ Bb ie i ae | APPLICATION. 
t x > Sham . SSeS hae ~ i “ie 5 ° 
ARMSTRONG, STEVENS & SON ian Hanes Oana” 








REARNS 2st 
Boringllachines 


FRANCE. — Seciste Anonyme 
Alfred Herbert, “47, Beale. 
vard de Magenta, Paris." 


BELGIUM. —Limbeurg Freres, 
34, Rue Plantin, Brussels. 


ITALY. — Secieta Anonima 
Italiana Alfred Herbert, 42, 
Via Cajazzo, Milan. 


JAPAN. —Alfred Herbert, Ltd., 
28, Higashi Umeda - cho, 
Kitake,’ Osaka, Japan. 


INDIA. —Alfred Herbert. Ltd. 
_ 13, British India Street, 
Calcutta. 





























AUSTRALIA. — Mr. G. E. 
Young, 66, Clarence Street, 
Sydney. 





“KEARNS PATENT” 


Combining Automatic Facing with Traversing Spindle. 
Made in 5 sizes, with or without Traversing Spindle. 


Our Machines are absolutely universal. Consult us before purchasing 
other Machine Tools. 
WRITE FOR CATALOGUE. TEST PIECE WITH EVERY MACHINE. 


Positive proof of Accuracy 


HW.KEARNS<- BROADHEATH NEeMANCAESTE Ro. 



























COLD STORAGE ICE - MAKING 
541-3. SALISBURY HOUSE HEAD OFFICE & WORKS: 
es ee” ade 























W. G. BAGNALL, Ltp. STAFFORD, ENGLAND, 


Code used: “A.8.C.” Telegrams: ‘Bagnall, Stafford.” LONDON OFFICE: 32, Victoria “treet. Telephone No. : 1882 Victoria. 
BUILDERS OF LOCOMOTIVES WEIGHING FROM 3 TO 50 TONS, FOR ANY GAUGE, OF HIGHEST CLASS WORKMANSHIP & MATERIAL 


TIPPING TRUCKS, SUGAR CANE WAGONS, TURNTABLES, SWITCHES, éc. 
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LAND AND 
MARINE PUMPS 


PPAVPV ON ODV 












The simple and valveless construction of our Rotary Pump 
gives it high rank amongst pumps of positive action for 
high and low viscosity fluids. 











Our designs are the result of considerable experience in 
handling liquids including Fuel and Lubricating Oils, Tar 
and Bitumen Mixtures, Molasses, Glucose, Cable Compound, 
Caustic Liquor, Soap, Liquid Polish, Spirits, etc. 



















\, STOTHERT & PITT, LTD. 
\ BATH - - ENGLAND. 






































MAXIMUM 
EFFICIENCY 


AND 


MINIMUM 
MAINTENANCE 


COSTS. 























THE STIRLING BOILER COMPANY, LTD. 


i FARRINGDON STREET . : - LONDON, E.C. 4. 


Telephone: CITY 6378 and 6379. Telegrams: “STIRLINICO, CENT, LONDON.” | 
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WEIGH BRIDGES. 
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WEIGHBRIDGES MAKERS 
FOR OF 
ROAD & RAIL ALL TYPES 
TRAFFIC. OF 
WEIGHING 
ANY LENGTH 
APPARATUS. 


& CAPACITY. 








ASHWORTH, SON & Co., Ltd., Midland Iron Works) DEWSBURY, England. 


London Office: 78, FINSBURY PAVEMENT, E.c.2. 


FUEL ECONOMY. 


A Reduction of 15 PER CENT. in Fuel is obtained by the use of the 


EXHAUST STEAM INJECTOR 


(METCALFE’S PATENT TYPE “F”) FOR BOILER FEEDING. 


DAVIES & METCALFE, L7. 


ROMILEY, near MANCHESTER. 


Telegrams —" EXHAUST.” ROMILEY. Telephone—228 STOCKPORT. Rallway Address—ROMILEY, G.C. & M. Riy. 


THE 


VACUUM BRAKE CoO., LTD., 


PATENT F CLASS, 
BOTTOM PAN SEPARATE CYLINDER 


ADVANTAGES. 

1. The PISTON can be removed from cylinder without taking the body of the 
cylinder down. 

2. The Patent REVERSIBLE RELEASE VALVE, the train pipe branch of which 
can be placed at any desired radial position. 

8. The RELEASE VALVE is attached to the upper half or the cylinder casing out 
of the way of brake shaft lever. 

4. A GUIDE for ROLLING RING ensuring the latter returning to the resting groove. 











— 








Variable Brake Power Avenguniiiie: ae Sbenteanen and Minimum Loads. 





Why incur the risks of accidents from burst pipes, &c., inherent with pressure brakes ? 
eet These are entirely absent in our Vacuum Automatic Brake. 


"ff THE VACUUM BRAKE CO.,LTD. 


Victoria 3269. 3, 5, and 7, Old @ C Street, Westminster, LONDON, S.W. 1. 


GRESHAM & CRAVEN, Ltd., Manchester. 


= LIGHTNING CRUSHER 


Unequalled for reducing Hard Materials such as Shingle, Gravel, Flint, Silica, Magnesite, Limestone, Freestone for Building Sand, etc. 
‘Grams ! Agenciador, Londen.” THE PATENT LIGHTNING CRUSHER Co., Ltd., 14a, Rosebery Avenue, London, E.C, ‘Phone: Clerkenwell ces. 
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GLENGARNOCK IRON Li ‘on 49) 4-17 4181 eF = 
& STEEL WORKS ES a8 8 ee 0) So 
7 CAMB IS 1 ANG 


GLENGARNOCK 
DALZELL STEEL & oot WORKS MOTHERWELL 
om KS (OD (A - -) io OS —— Gay ame —— 








— OO O10 © O10 © Oo} 
[*) 0 


G 
° o 6 . = 
° o1,/ PLATES ‘|. 37 SECTIONS Y¢ ~ Y RAILS “| .:7 PIG-IRON 
RNR eR os ae a aR ne re me heen 
REGD. OFFICE BOILER. ANGLES. BULB ANGLES. [J | MAIN LINE. “ DALZELL” 
HIGH TENSILE BOILER. CHANNELS & TEES. BULL HEAD. 
l95,W.GFORGE ST SHIP. JOISTS. FLAT BOTTOM. pes 


° ofo 


GLASGOW ELASTIC LIMIT. SPECIAL SECTIONS. BRIDGE. . TRAMPLATE. speci 
TELEPHONE- LOCOMOTIV E. og . Bon ve Es. AND 
CENTRAL 9277/94 BRIDGE TANK - » HEXAGONS FISHPLATES SPECIAL 


— py he 1 ? SLABS & BILLETS. 
TELEGRAMS- SPECIAL HIGH TENSILE. WIRE & TUBE BILLETS. (Shallow and Angie). REFINED. 


COLVILLETT,GLASGOW WEATHER RESISTING. FORGING INGOTS, SLEEPERS AND MADE AT 

5 NICKEL & OTHER ALLOY AND BLOOMS. A. ACCESSORIES. GLENGARNOCK WORKS, 
©) (e) ‘¢ 6 
°o ° re) ° ° 


r) 
° ° oho OSS ss Sree an) q 


G. P. BANBURY irexworxss CROYDON 


Telegrams: IRON, CROYDO .. 

































































Telephone: CROYDON 1570. Established 1901. 


STRUCTURAL AND MECHANICAL ENGINEERS. 


WE QUOTE FOR AND SUPPLY 


BUILDINGS AND PLANT COMPLETE. 


Also Component Parts Cast, Forged or Machined for Breakdowns or Other Special Need. 


STRUCTURAL WORK FROM SECTIONS OR PLATES; PATTERNS, AND PERFECT CASTINGS UP TO 73 TONS. 
ALL MACHINED AND ASSEMBLED THROUGHOUT IN THESE WORKS. 


WORKS AND DRAWING OF/HICES 9 MILES FROM WESTMINSTER. EXPORT ORDERS F.O.B. LONDON OR SOUTHAMPTON. 

















ESTABLISHED 1860. 


HUDSWELL, CLARKE & CO., 


RAILWAY FOUNDRY, LEEDS. tit 


LOCOMOTIVE 
ENGINES 


FOR MAIN OR BRANCH RAILWAYS, 


Docks, Contractors, Steelworks, Collieries, &c. 
All Sizes and to suit any Gauge of Railway. 


Also Makers ot 


Internal Combustion Rail Locomotives. 


Prices, Photographs and full epecinentions on application. 





Telegrams—Looco, Leeds. Telephone—National 20993. 
Codes—A!, Lieber’s, A B C (4th and 5th Editions). 


OIL GAS. 


The Howden Burdon Patent Systems 
For Steelworks, Shipyards, Factories, @c. 


Furnaces of any size and for all heating 
requirements. 


es poe Temperatures. Lowest initial 
working costs. 


Cheaper, softer and quicker heating than 
is possible by coal in any form. 


Smokeless—No Chimney Stack. 














PIPE BENDING HEARTHS 


Pm oe 
Balanced Cover Closed. Balanced Cover Raised. HOWDEN' 4 Scotland St 
Supplied in sizes te suit any diameter of pipe. Ga Lad. 


BURDONS (K) LIMITED, 195, Scotland Street, GLASGOW. 
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HIGH SPEED GAP BED : 
LATHES 


With all the latest improvements 








Photographs of Stin. 
Lathes, which can be 
made with any length 
of Bed 









Kindly ask us for price and particulars. 


Willson 


(SMITH BARKER AND WILLSON) 
Machine Tool Makers, 
EAST MOORSIDE, HALIFAX, ENGLAND. 


Telegrams: Larus, Havirax. Telephone: Halifax 4%. 
Western Union, 5 letter. ABO, Sth & 6th Ed. Marconi International 











HILL & SMITH, L— 


Constructional Engineers, 
BRIERLEY HILL, STAFFS. 








Steel Framed Buildings 
Roof Principals Bridges 
Girders .. Gantries 
Runways .. Hoppers 








STRUCTURAL STEELWORK 


of every description. 





~~} 


CLYDE CRANES sevevtunxe 


LEVEL LUFFING CRANES. 
CLYDE CRANE & ENGINEERING CO., LTD., MOSSEND, near GLASGOW. (JARDINE a 











— 





The illustration shows a typical Electrically-driven 
Dock Pumping Installation of the Horizontal Type. 
Where installation conditions demand, Pumps can 
be arranged of the Vertical Spindle type. 


REGISTERED TRAOE MARK 


DRYSDALE 


REG NO 457390. 








= 


MONOMARK - BCM/4RY. 











ENGINE Co., Lo, BRISTOL 
LOCOMOTIVES 


IN STOCK AND PROGRESS. 
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Sole Licensees 


THE GARRATT PATENT 


ARTICULATED LOCOMOTIVE 


| The LJUNGSTROM PATENT | 


TURBINE LOCOMOTIVE Mt 


‘sive STEAM, ELEGTRIG & DIESEL LOCOMOTIVES OF ALL TYPES  Zes=‘is/& 


eee GRINDING MACHINES 


PORTABLE MACHINES 
For Railway Shops and other purposes. 


STEEL CASTINGS 
Loco. Wheel ol Centres . Speciality. 




















sntal un BEYER, PEACOCK & CO., L™ Gorton Foundry, MANCHESTER.  2zsrz2vt 


‘en a  <m THE VONO COY. 


Duport Foundry, DUDLEY PORT, STAFFS. | 


LONDON OFFICE: 21-24, COCKSPUR ST., PALL MALL, 5.W.1. 























VICES 
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CRAVEN BROTHERS cancust LIMITED, 


VAUXHALL’ :WORKS, REDDISH, STOCKPORT, ENGLAND. 














ELECTRICALLY DRIVEN 


HEAVY TYPE LOCO. AND 
TENDER WHEEL LATHE 


6ft. DIA. FACEPLATES. 
FITTED WITH 


Patent Pneumatic Tool Clamp. 








OUTPUT: We are prepared to give guaranteed output. 
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WILSON BOILERMAKERS LTD. 


Lilybank Works, GLASGOW. 











MECHANS LIMITED, 
Engineers & Contractors, 
SCOTSTOUN IRONWORKS, GLASGOW. 


LONDON OFFICE: 
10, Princes Street, Westminster, $.W. 1. 
See [lhustrated {4 appearing every 





JOHN ROGERSON & CO., LTD., 


WOLSINGHAM, R.S.0O., Ce. DURHAM. 


Makers of 
Steel Casti ad St IF } 
Stockless Anchors, Dredger Buckets, Pinks and 
umblers, Steering Gear, &c. Sc. 
SEND YOUR ENQUIRIBS. 
Telegrams: Steelworks. Wolsingham. 


ALFRED DANKS, LTD. 


MARINE ssp GENERAL ENGINEERS, 
WROUGHT IRON PULLEY MAKERS. 


GREY IRON ss MALLEARS Inoue CASTINGS a 
EVERY D iON. 
Tphene 3041 Tgrams, “ Peraers,” Gcrovcnrren 
EMLYN WORKS, GLOUCESTER. 








THE 
MACFARLANE ENGINEERING CO 
LTo., 

NETHERLEE ROAD, CATHCART. 


DYNAMOS & MOTORS. 


WHITECROSS ARMCO 
ingot Iron Electrodes 
99°84% Pure 


THE WHITECROSS COMPANY LIMITED 


ah ee ah 


BROTHERHOOD 
REFRIGERATING PLANT. 
PETER BROTHERHOOD, LTD.., 


PETERBOROUGH. 
See our large advertisement June 3rd. 


























FOR ALL TYPES 
OF BOILERS. 


SUPERHEATER 


T. SUGDEN, LTD., 
180, Fleet Street, London, E.C. 4. 


See Adot,—‘‘ Engineer ’’—June 3. 


WOOTTON BROS., Lro, 


COALVILLE, near LEICESTER. 
Telegrams: Wootton, Coalville. 
Brickworks Plant. Sanitary Pipe Plant. 


CLAY-WORKING PLANT. 


Colliery Plant. Genera! Millwrigh 


| wo 


OIL ENGINES. ~ 
PUMPS & AIR‘ COMPRESSORS. 


THE amano; | ENGINEERING CO., Ltd., Poole, Dorset. 
Street, LONDON. 





























Branches { 10, “Wear Regret Stace. GLASGOW. 
PEGLER BROS, “1°” 
Py LTD., 


BRIDGETON SMELTING WORKS, 
Fordneuk Street, BRIDGETON. 
Regd. Office : 54, Brown Street, GLASGOW 


BOILERS ENGINES 
435 & Co 
HIGH CLA8s oy STEAM & ELECTRIC 
LANCASHIRE < 

& Locome vive ALBERT > ‘ious’ PATENT 
BOILERS. FTC: (5 ENGINEERING © conrrouuar. 


Crecsoting Cylrs. & 
BOILER 
BOILER REPAIRS. % works, 44 ENGINE REPAIRS. 











CRAB WINCHES. 








COAL SCREENING & 











ELECTRIC HAULAGES R pw’ 


THREE THROW PUMPS, WASHING PLANT, 





NATIONAL 
GAS ENGINES 


- | | 
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600 B.HP. National Vertical Gas Engine driving Electrical Generator at Thorncliffe Coal 
Distillation Ltd., Thorncliffe Collieries, Nr. Sheffield. 


National Vertical Gas Engines totalling 
100,000 B.HP., are at work in all parts 
of the world. They are desi for 
operation on town, producer, blast 
furnace and coke oven gases, and due 
to vty excellent turning effort and 


SPECIAL FEATURES of 
National Vertical Gas Engines. 
No moving parts water-cooled. 

No heavy weights. 


No complicated valve gear. 
Easily accessible for cleaning pur- 


erning obtaina they are 
Opa a. suitable for driving both 
Standardizaticn. cbacetae and direct current electrical 


generators. 


Small floor space occupied. 
an of the single cylinder, per 


Utmost reliability. 


Highest economy. are manufactured in sizes 
Interchangeability of parts. fom to 900 B.HP., and engines of 
Forced lubrication. the tandem type from 300 to 2500 B.HP. 


WE ALSO MANUFACTURE EXTENSIVELY HORIZONTAL AND VERTICAL 
HEAVY OIL ENGINES IN STANDARD SIZES FROM 18 TO 600 B.H.P. 


If you are in the market for power, please write us for 
catalogue and quotation. 


THE NATIONAL GAS ENGINE Co., LTD., ASHTON-UNDER-LYNE. 





BUY FROM THE ORIGINAL MAKERS 


WELDLESS STEEL TUBES 


- - FOR’... 


=|WATER TUBE BOILERS, 
LOCOMOTIVE BOILERS 
MOTOR AXLES. 








TRADE MARK. 


SUPERHEATERS. 

SHAFTING, BORING RODS, 

STAINLESS STEEL TUBES 
FOR ALL PURPOSES. 


TRADE MARK. 


THE WELDLESS STEEL TUBE C* L™ 


Telegrams :—" WELDLESS, WEDNESFIELD.” WEDNESFIELD, wR. WOLVERHAMPTON. 


Telephone :—1301-1302 Wolverhampton. 
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HENRY J. COLES, 


LIMIcED. 
DERBY. 









MAKERS OF STEAM AND; 
ELECTRIC TRAVELLING CRANES, 
SINGLE AND DOUBLE CHAIN GRABS 
STEAM CRANES, NAVVIES, PETROL 
and OlL MOTOR DRIVEN ORANSS, 
SHUNTING & BREAKDOWN CRANES. 
Telegrams :—Coums, Dunst. Telephone —iS66 Dumsri 








Sole Patentees and Manufacturers :— FOR STEAM OR WATER. War GUSTO, Firma A. F, Smulders, 


SCHIEDAM, HOLLAND. 






THE BELDAM PACKING & RUBBER CO., L™ SPECIALITIES— 
16, GRACECHURCH STREET : LONDON, EC. 3. ORBDGING PLANT. FLOATING CRANES 





Bee our page Advt, in further issues, 


"|| A, BEEBEE, 


1876. (94) Bolts, Nuts, Studs, &c. 
WEDNESBURY. 


BELLISS & MORCOM 


BIRMINGHAM. LTD. 
Self-lubricating Steam Engines, Steam 


bay 4 rw & Gas Compressere a 
cating 2: Gonteneng 


Telephone: AVENU E4774 (3 lines). Telegrams & Cables; “‘ VEEPILOT.” 












Works : BRENTFORD, LONDON, PARIS & NEW YORK. 



































ie- 
Aghie- Ae, TRG 
MACHINERY 


Paveeec earl As INERY co 
CYLAS WORKS - TEMPLE GLASGOW. 





GOODALL CLAYTON&C9 LTP 


LEEDS 
CONVEYING PLANTS, BUNKERS &¢ 














The CLYDE STRUCTURAL IRON Co., Ld. 
Clydeside Ironworks, Scotstoun, Glasgow. 


STEEL ROOFS 


Lendon Agents :—GILLESPIE & CO., Ltd., 
Leedenhe. . 1, Leadenhall $t., Londen, EC. 3. 

















HULL FORGE IRON & STEEL CO., Ltd. 
Manutacturers of 
BAR IRON & STEEL 


im all sections and qualities 
EAST RIDING IRON WORKS, HULL. 




















Electric shovels have many ad- @ ‘Pp fected, smooth and positive 

vantages in installations where The Bucyrus 120-B Electric Shovel provides Ward-Leonard Control, Leadon Office: 38, Victoria Street, 8.W. 
the machine is not required to a New and Cheaper Method for digging 

move about to any great Greater Tonnages per day in Mine and In addition to these advantages 


eutent, . Quarry. of electric power the Bucyrus 
120-B shovel (which may be 





In mine and quarry, conditions are 7 S,  Supplied with either steam or electric 
such that the fullest advantages of BUCYRUS BUILDS: drive) combines great power and dipper 
the electric shovel are enjoyed by the Revolving shovels and capacity with very rugged construction 
owner. The Bucyrus electric shovel cuts draglines of all sizes— and quick motions. 
the costs of delays to the very minimum steam, electric, Diesel Ww 
j J ’ ’ ’ ith base and revolv > 
—the pull of a switch stops all con- Diesel-electric and petrol steel castings, a. ee 
sumption of power. There is no fire to engine powered; railroad be confused with any European sh ee 
be banked for the night, no night watch- type shovels; levee build- which have these units oy up ar - ; 
man is needed on the shovel. The ing machines, dipper, structural steel 
the steel and which lack the speed 
operation of the machine is smooth and hydraulic elevator and of action and tl 
! ; 1e smoothness of opera- 
vibrationless—the untired operator will placer dredges, railway tion of this new 
( ’ ew Bucyrus 4-yard full 
produce greater yardages per day, And cranes, spreader plows and revolving shovel, ' 
Bucyrus Electric machines have the ballast plows. 
additional advantages of the highly per- Your inquiries are invited 





BUCYRUS COMPANY, 
Head Office: South Milwaukee, Wis., U.S.A. London Office: Windsor House, 83, Kingsway, W.C.2. 


UCYRU 


Batablished in 1880. Registered Trade Mark. 


A.P. NEWALL ano C2 
POSSILPARK, GLASGOW. 
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ECONOMY anv EFFICIENCY 


are easily attained in any Compressed Air Installation 


when 


TILGHMAN 











AIR COMPRESSORS 


ARE INSTALLED 


SILENT 
IN OPERATION 





ic) 
Built in all 
Representing 10cwt. size. capacities up to 
2500 cubic ft. 
The Motor-driven Hammers 
(9) 


that do forging work in 
Steam Hammer time and better. 


Don’t forget their name: ROSS-RIGBY 


Made ONLY by: 


R.G.R 
rece oer &Somise TILCHMAN'S PATENT SAND BiastT Go. L™ 


Pioneers and Specialists in Forging Plant. BROADH EATH ‘ ; Nr. MANCHESTER. 


Ay A One Operation Job HN 


BLISS PRESS 








Established 1874. 
Ask for Catalogue. 



































WELLMAN BIBBY 
AIR FILTERS 


Efficient ee Economical 











WELLMAN BIBBY AIR FILTER—QUADRANGLE TYPE. 


If it is a Press job consult us. We build 
presses for every stamping proposition. Here 
is one of our Trimming Presses trimming a 
six-throw automobile crankshaft in one oper- 
ation after forging. ‘Write for details of our 
Drop-Forging Plant to-day. It will interest you. 


E. W. BLISS CO. 


21, POCOCK STREET, LONDON, SE. 1. 
Telephone: Hop 4340. Telegrams : ‘* Blissdon London.”’ 
BIRMINGHAM SHOWROOM AND OFFICES: 
Norwich Union Chambers, Birmingham. 


These Filters effectively arrest all solid particles 

in the air, allowing clean air only to escape—are 

easy to maintain—occupy very little space, and 
have no mechanism. 
















BOOKLET ON REQUEST. 


Tue WELLMAN BIBBY CO., Lro. 


VICTORIA STATION HOUSE, LONDON, S.W.1. 


Telegrams: 
COUPLINGS, SOWEG@T, LONDON. 






Telephones : 
VICTORIA 7752-3-4. 
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Telegram Tekepieriee 

—_— pean one Ne. 613 CENTRAL, Manchester. 

“ERCLUDING,” Parl. Londen. Nes. 9770-9771 VICTORIA, Leadon. 


CABLE ADDRESS: “BRAKE.” MANCHESTER, CODES: A.BC. 5th & 6th. 


GRESHAM™M’S PATENT 


INJECTORS 


Hot Water Injectors for dealing with water up to 140 
deg. with 180 lb. pressure. 





Largest and Oldest Makers of Injectors in the Kingdom. 
Every Class of Injector Made. 


GRESHAM & GRAVEN LTD., 


HEAD OFFICE AND WORKS: 


ORDSALL LANE, SALFORD, MANCHESTER. 


London Office: 
WoopD STREET, WESTMINSTER, 





4o, s.vv7.1. 


GLASGOW OFFICE: WM. LESTER & SONS, 11, WEST REGENT STREET. 
NEWCASTLE-ON-TYNE OFFICE: FRED CRIPWELL, 18. BIGG MARKET. 
BELFAST OFFICE: R. PATTERSON & SONS, 13 @& 15, BRIDGE STREET 


OVERSEAS AGENTS: 





FRANCE, BELGIUM, SPAIN AND PORTUGAL: 
Walter Strapp, 16, Rue de Madrid, Paris. 
HOLLAND: Th. H. M. De Grijs, 17, Wenckenbachstraat, The dague. 
ITALY: Giovanni Cheechetti, Piazza Sicilia, 1, Milan. 
AUSTRALIA: Adams & Co., 821-628, Collins Street, Melbourne. 


INDIA : Heatly & Gresham, Ltd., 24, Hornby Road, Bombay. Madras : 14 & 15, Popham’s Broadway 
Do. 6, Waterloo Street, Caleutta. Lahore: 31, The Mall. 
SOUTH AMERICA: Evans, Thornton & Co., 45, Calle Defensa, Buenos Ayres. 
POLAND, ROUMANIA AND THE NEW STATES : 
British Engineers & Traders Syndicate, Ltd., Australia House, Strand, London, W.C. 
SOUTH AFRICA: Jenkins & Co., 12-14, Greenmarket Square, Cape Town. 
Do. Mercury Lane, Durban. 
Do. Ginsberg Chambers, Johannesburg. 














Phone : 96 & 19 PRESTON. 


maTOST 











52 Lancashire Boilers have been 
supplied by us for one customer, 

o has installed them in England, 
Pans and Canada. They know 
they are good boilers. 


Year after year they continue to 
mature into a better and better 
product. 


To-day it is impossible to buy a 
better boiler at any price. 


"Grams: FOSTER, PRESTON. 


AND TE © scam 


SOHO FOUNDRY. PRESTON SS” 


JOSEPH 




















HENSCHEL 
LOCOMOTIVES 


of all gauges and sizes, 
tor main and secondary lines, 
contractors’ engines, etc. 


Annual Capacity : Total Output: 
1,000 Locomotives. Over 20,500 Locomotives. 


Steam road rollers and other road-building machinery, 
Portable and semi-portable engines, 
Box and trough tipping wagons, 
Motor trucks and ‘busses. 





London Agents :—Messrs. GOSSELL & SON, LTD., 


110, Cannon Street, — LONDON, E.C.4. 
Telephone No.:—City 6754. Telegraphic Address:—‘‘'GOSSOTTO," Leades. 











CENTRIFUGAL PUMPS 


FOR EVERY POSSIBLE ‘SERVICE. 





LOW, MEDIUM AND HIGH LIFT. 


Built for Efficiency and Durability. 

















ELECTRICALLY DRIVEN THREE STAGE HIGH LIFT TURBINE PUMP. 


Special PUMPS for MUD, SAND, GRAVEL, &c. 


Write for Catalogues to: 





EMPIRE WORKS, VAUXHALL, LONDON, S.E. 11. 


Telegrams: 
PULLEN, "Phone-London. 


Telephone ° 
Brixton, 571/2. 
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SMITH’S Screw Boss Pulley 





WITH INTERCHANGEABLE SCREW BUSH 





IS THE FINEST PULLEY PROPOSITION ON THE MARKET 
Send for Illustrated Booklet. The Prices will surprise you 


—— 








SMITH & GRAGE,LT»., 


Engineers and lronfounders, 


THRAPSTON, NORTHANTS. 


TELEGRAMS 
“ Grace, Thrapston.” 


TELEPHONE 
19 Thrapston 














LONDON : 35, Queen Victoria Street, E.C.4. Phone 0581 Ott. 





moe STANLEY «« 


THE LARGEST MANUFACTURERS 
OF SURVEYING AND DRAWING 
INSTRUMENTS IN THE WORLD. 


FOREMOST AMONG THE BEST 





STANLEY-HOWARD DRAWING BOARD 
AND TEE SQUARE. 


LATEST “M29” CATALOGUE SENT 
POST FREE ON APPLICATION. 


W. F. STANLEY & CO., LT. 


286, HIGH HOLBORN, LONDON, W.C. 1. 


























THE CLEVELAND BRIDGE 


ENGINEERING CO. LTD. 
Bridge Builders and 


Constructional 





Engineers. 





SPECIALISTS IN DEEP FOUNDATION WORK. 





Sara Bridge over Ganges. 


9 spans each 345ft. Oin. 


LONDON OFFICE - + 128, PALL MALL, S.W.1 
HEAD OFFICE & WORKS - - DARLINGTON. 


TELEGRAMS :— 
CLEVELAND, DARLINGTON. 
CLEBRIDGE, LONDON. 


TELEPRONE — 
Ne. 2710 DARLINGTON. 
Ne 3437 CENTRAL. 














ON ADMIRALTY AND WAR OFFICE LISTS. 





Telephone Nos. 4107, 4108 & 4109. Telegraphic Address: ‘‘ Engineers, Dundee.” 
Codes used: ‘‘ A.B.C.” (5th Edition), Marconi and Bentley. 


TOTALLY ENCLOSED WORM AND 
SPUR REDUCTION GEARS. 


Machine Cut Double Helical Spur Gears. 





Pee | ial beg ; -. = 
tO Sit jaa Se 
< sh ag , : 
3 ; 


Moulded and | re: 


kin e y 5 
Machine Cut ae vg 


PERE hui 


Rope Pulleys 
for Mills 
Fectori 














MESSRS. 


URQUHART LINDSAY & ROBERTSON ORCHAR, LTD., 


ASSOCIATED WITH 
FAIRBAIRN LAWSON COMBE BARBOUR, LTD., LEEDS. 


ENGINEERS, 
BLACKNESS and WALLACE FOUNDRIES 
DUNDEE. 
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MACHINERY 


ENGINEERS, FOUNDRIES, MINES, 
&c. 


LOCOMOTIVES. CRANES. 
Contractors’ Plant. 


BOILERS & TANKS. 
Weir Pumps 


WINCHES 
PIPES. 









“ALBION” 
MACHINERY . 
CATALOGUE 
10,000 LOTS. 
Post free. 


STRUCTURAL 
STEELWORK. 


Old Works and Obsolete Plant 
Dismantled. 


TARRED & DRY SLAG. 
COKE & MINERALS. 


CORNISH GRANITE. 


COAL, 

















London Office : 116, Fenchurch Street, E.C.3 | 


































Self- 
Oiling 
Pump. 


100 Ibs. 


pressure. 


Totally 
enclosed 
oil bath. 


Noiseless. 


Centrifugal Pumps BELT OR 


Self-Oiling Pumps ELECTRIC 
DRIVE. 


Duplex Power Pumps 
Duplex Steam Pumps. 
Pumps for every Duty and Service. 





TELL US YOUR PUMPING PROBLEM. 


-airbanks,Morse& (0.|td. 














‘AORGAN” 
DERRICK 4 CRANES ‘NESDRUM WATER TUBE BOILERS 


Electric, Steam or Hand Power 


60 Years of Expertence 







em | 


RELIABILITY 


Lifting Capacity up to 5o Tons 


Our brane ove ing umdev all conditions 


Ww" Morgan & C° L‘é 


EGLINTON ENGINEERING WORKS 
sr? 1665. 








KILWINNING - SCOTLAND 





FOR 
COAL, POWDERED FUEL, GAS, WASTE HEAT, 
OIL, OR REFUSE FIRING. 








“NESDRUM " BOILER AND SUPERHEATER IN 
OF ERECTION. 


RICHARDSONS WESTGARTH & C®: L?. 


HARTLEPOOL. 
Also Works at MIDDLESBROUGH & SUNDERLAND. 


LONDON OFFICE :—121-124, ABBEY HOUSE, 2, VICTORIA ST., S.W.1. 
Telephone : VICTORIA 6367. Telegrams : RICHGARCO, SOWEST. 


COURSE 
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A.G.MUMFORD, i 


‘Favorite’ 
DONKEY PUMPS 


WORLD WIDE 
REPUTATION. 





MADE IN 14 SIZES. 


SINGLE OR 


DOUBLE ACTING. 
ALSO 


DUPLEX & SIMPLEX 
STEAM PUMPS. 


VERTICAL & HORIZONTAL. 
FOR ALL DUTIES. 














PARTICULARS AND PRICES ON APPLICATION. 





CULVER STREET ENGINEERING WORKS, 
COLCHESTER. 














Be ee ee ee eee petits 


a a a a a ra ra a ar a a 


saeiaieeaneieeieeseiaeneeiainannts 


SWITCHBOARDS © 


AND 2 
SWITCHGEAR. 


Send your requirements to— 


DRAKE & GORHAM, ‘ 


LTD., By 
Rockingham Works, 


Newington Causeway, 


London, -_ S.E.1. 


"Phone : Hop 3330, 


3 phase Switchboard supplied 
to the G.N, Rly. of Ireland 
dealing with the total power 
and lighting at Amiens Street 
Station, Dublin. Total Capacity 
of Switchboard 2,000 amps: 
440 volts. 





OB ur ur mae oR UR RAR LRUR UR UR RSENS SUR A AREER | 











THE IDEAL ROLL 


SCHULTE ROLLER TABLE = 
3 PATENTED IN GREAT BRITAIN 
FITTED WITH INDIVIDUALLY DRIVEN § 
MOTOR ROLLERS 
FOR CONVEYING HOT AND COLD MATERIAL 
BS GREAT SAVING IN POWER. ,LUBRICANT 
\ ANDLABOUR,ELIMINATING ALL INTER 
- MEDIATE DRIVING PARTS AND WEAR. & 
PS «= COME AND SEE THIS TABLE IN OPERATION 
. SOLE MAKERS: 


> SCHLOEMANN | 


AKTIENGESELLSCHAFT 


DUSSELDORF 


SS GEQMANY) 
SPECIALISTS IN THE DESIGN OF MODERN 
Ss 


ROLLING MILLS 












LM mm mm 







99 
SYSTEM 





OIL FUEL FIRING 


GIVES THE FOLLOWING ADVANTAGES: 


BOILERS. 
HIGH EVAPORATION, 
LOW FLAME VELOCITY. 
NO BURNING OF TUBES. 
NO CARBON DEPOSIT. 
SHORT SOFT FLAME. 
SILENT WORKING. 
WIDE RANGE OF LOAD. 


FILMA BURNERS are designed to operate with either 
Fan Pressures as low as 4” Water Gauge, by Com- 
pressed Air at 3 lbs., or Steam Pressures at 18 lbs. 


Burners supplied for all heating purposes and 
to burn from 0.5 to 75 gallons of Fuel per hour. 


Filma Oil Burners Ltd. 


68, VICTORIA ST., WESTMINSTER, S.W. 1. 


GENERAL. FURNACES. 
BURNS ANY LIQUID FUEL. EVEN TEMPERATURE. 
FULL CHAMBER OF FLAME. 
NO BURNING OR SCALING. 
LIGHT ON BRICKWORK. 
LOW FACTOR OF EXCESS AIR. 
INCREASED OUTPUT. 
NO STANDBY LOSSES. 


BURNS COLD OIL. 
REQUIRES NO FILTERS. 
NO JET ACTION, 

LOW FIRST COST. 
SMOKELESS BURNING, 
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Electric Hoist Blocks. 








ASSEMBLED FOR TEST. 
“Phec” Patent Electric Hoist 
Blocks to suit all voltages and con- 
ditions. Totally enclosed, with easy 
access to all os 4 cwts. to 5 tons. 





Paterson Hassle 


Engineering Company, Limited, 
Lochburn Road, Glasgow. 
Makers of 


Conveyors, Cranes, Runways, Transporters, 
Elevators, Stackers, Portable Loaders, Winches. 


180, Windsor House, Victcria Street, S.W.1. 
Telephone: VICTORIA 3418 


London Office: 














THE 


PEARN 
Direct Acting Pump 


H. W. Pearn’s PATENT 





DEFINITE HIGH 


LENGTH OF VOLUMETRIC 


STROKE EFFICIENCY 


Telegrame : 


London Office : Pumps, Manchester. 
49, Queen Victoria St., E.C. 4. ome deateal, 





SERIES V.D.P 


[RANK Pearn & C9 [7° 





ANCHESTER. 














SHANKS 
Cold Sorting Oil Engines 


“Bp? Tere 


vo Stew Cold Starting Oil Engine driving machinery 
a Scottish Estate. 


The illustration below sho 





Single 
Cylinder, 
from 
12 to 105 
B H.P. 





Twin 
Cylinder 
up to 
210 B.H.P. 








Owing to their 


RELIABILITY and GREAT ECONOMY 


these Engines are being extensively introduced for new power plants, and to 
replace existing Steam, Electric, and other drives. 








The economy is such that when this class of Engine is installed to replace 
almost any other form of power plant, the saving effected frequently pays for the 
complete installation in a year or two's use. 


These Engines run on Fuel Oils up to and exceeding -95 specific gravity, and will 
generate power at less than jd. per B.H.P. hour. 


Apply for Circular B.27. 


ALEXANDER SHANKS & SON, Ld. 


Dens Iron Works, Arbroath, Scotland. 


London Office: Bush Lane House, ao Lane, Cannon Street, E.C. 4. 


Telegrams: “ Shanks, Arbroath ” kson, Cannon, London.” 
Telephones : No, 168, Arbroath ; io. or City, London. 





———— 









































ETY 
COUPLING 





THE BRITISH HELE-SHAW 
PATENT CLUTCH COLTD — 
LAND. 


4 
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ALEX. FINDLAY & GO, L'0. 


Head Office: MOTHERWELL, N.B. 
Telegrams: 


STRUCTURAL ENGINEERS, 
MOTHERWELL, SCOTLAND. 





Steel Bridgework, 


Buildings, Roofs, 
Girders, Etc. 


STEEL PITHEAD FRAMES, STEEL 
- = WAGON UNDERFRAMES - - 
- = OIL STORAGE TANKS - - 
Speciality, Stamped Steel Floor Troughing, 


Londoa Office: 9, VICTORIA ST., S.W. 
“ PARKNEUK, LONDON.” 





MOTHERWELL.” 
ee ee 


“ FINDLAY. 














LONBON— MANCHEBSTER— 
**Cleck House,” Arundel St., 67, Barton Areade. 
Strand, W.C. 2. 
NEWCASTLE-ON-TYNE — e.asaow— 
28, St. Mary's Place. 423, Bt. Vineent Street. 
SHEFFIELD— BELFAST— 
8 to 10, Smithfield Works, 8, Corporation Street 
Smithfields. ‘ : 


QUALITY. 


ROLLED METALS & TUBES 


In 
BRAGS, COPPER & NICKEL SILVER, 
in all sizes—For all purposes, 


BRASS & COPPER 
LOCOMOTIVE & CONDENSER TUBES. 


EARLE, BOURNE & CO., LTD. 


Established 1874. 
Birmingham Rolling and Tube Mills, 
Tel. No.—Edg 2141 (4 lines) BIRMINGHAM. 


and 2379. 








Telegrams : 
“ Tub'ng. 


























GLENIFFER MOTORS LTD., 


Yelegrams: “GLENGINE, GLASGOW.” 


PARAFFIN 
) & PETROL 
From 12 to 105 H.P. 
Suitable fer 
all types of 
motor craft, 
alse for 
stationary 
purpeses 
such as elec- 
tric genera- 
ting sets, 
pumping 
sets, Kc. 

26/32 H.P. Paraffin Engine & Meverse Gear. 

ANNIESLAND, 


GLASGOW. 


Air Compressors 
BELT STEAM: ELECTRIC ond OIL DRIVE, 
Vacuum Pumps. 
DIVING APPARATUS of all patterns 


OXYGEN BREATHING APPARATUS 
Smoke Helmets. 
Medical Oxygen Apparatus. 


Electrically-driven Compressor. IMMEDIATE DELIVERY. 
SIEBE, GORMAN AND CO., LTD., 








“NEPTUNE” WORKS and 187, WESTMINSTER BRIDGE ROAD, LONDON, S.E. 


_ Cables “fiebe. Leadon.’ Telephone No : Hep 3401 (2 lines) 


‘Telesrams: “Giebe. Lamb. London ~ 


























STAINLESS STEEL & IRON 


Made by the Inventor at 


BROWN BAYLEY § STEEL WORKS L'. SHEFFIELD 


BROWN 
BAYLEYS 


STAINLESS 















nee 











WALLWIN PUMPS 


(with Patent Impeller) 


Have by sheer merit won the highest 
praise from some of the most important 
users in this country and abroad for 
pumping efficiently and without choking 


Unscreened Sewage and Sludge. 


They will pump continuously Lumps of 
Hair, Cotton Waste, Dirty Water, 
Pieces of Rag, Rope and String, Stones, 
Grit and Sand, etc. Anything that can flow 
through the inlet pipe will be delivered, 


The WALLWIN Pump is built to 
stand the heaviest duty and will 
A Positive Non-Chokeable Impeller. not fail nor give you any trouble. 


It is made to do what no other Pump can do. 


THE WALLWIN COMPANY “4XUFACTURING 


— ENGINEERS — 
Saltisford Ironworks, 





WARWICK, Eng. 




















Corrosion can be countered 


The pipes in the illustration, 6}ft. in diameter, form part 

of the maia -— for the New York Board of Water 
Supply. pee |S t Corrosion with 

BRIGGS’ ANTI-CORROSIVE SOLUTION. 

Let us advise you about your Corrosion Problems. 





BITUMINOUS 
COATINGS 


WILLIAM BRIGGS AND SONS, LIMITED, 


BRIGGS’ 





d E.C. 3. 








5S, Cowgate, DUNDEE. 6, Lloyd’s Av 
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P.B. SILLIMANITE 


The HIGH-TEMPERATURE.-RESISTING-REFRACTORY. 


Should be specified when purchasing BRICKS or 

SHAPES to be exposed in use to ABNORMALLY 

HIGH TEMPERATURES, in furnaces of all kinds, 

whether fired by coal, coal dust or oil. It has a softening 

point ahove 1800° C. and is extremely resistant to 
erosion and variations of temperature. 


Full partis 
The P.B. SILLIMANITE COMPANY, LIMITED 


Sole Agents 
PAWLE & BRELICK, 791, Salisbury House, London Wall, 
LONDON, E.C. 2. 

Telephone No. : LONDON WALL 4825. 


ulars from 


Telegrams: PLATOONS, LONDON. 





their ‘Quality’ / 
keeps them accurate. 


M 


, ee 










The correct quality of high grade steel 
of precisely the right temper is always 
used for our 

SNAIL BRAND TOOLS. 
That is why they remain so accurate and 
true cher years of service. 
Their economy is only ex te 
by their effici —- Write 





K.H.S. 








——— 
a 









, A E Telegrams: 
A FLASK, BIRMINGHAM. 


Telephone : 
EDGBASTON 2161-2-3. 


ELECTRICAL CONDUIT TUBES 
AND FITTINGS, 


ALSO 


LOCOMOTIVE TUBES, 
SEAMLESS STEEL TUBES, 
CONDENSER TUBES. 


THE METALLIC SEAMLESS TUBE CO., Ltd., 


WIGGIN STREET, BIRMINGHAM. 




















REVOLUTIONISE YOUR METAL SAWING 


WITH THE 


“CLIFDELL’ CoLD SAWING MACHINE 


Actual Cutting Times: 
24° x 74" JOIST - - 3 Min 
18” x 6” 2 2) 
12” x 6” " ~ wo Bie 
6’ dia. M.S. BAR - Sot, 
90 lb. Bulb Head Rail - ? ,, 

WRITE FOR FURTHER 
PARTICULARS. 


ch 


Sole Makers: 


CLIFTON & 
WADDELL, 


Johnstone :: Scotland. 

















een | On CIR 
DISTANCE 
RECORDING 


L- ZIV IR A. UR 


THERMOMETERS 
COMPENSATED. CAPILLARY 
TUBING 


Feed Water 
Economisers 
Fuel Oil, etc. 


FSi 4) rt "T) 


Flue Gases 
Superheaters 
Steam Pipes 


EGRETTI & ZAMBRA 


38, Holborn Viaduct, 
LONDON, E.C. 1. 








NEGRETTL4-ZAMBRA, Feehan 


THOMAS TURTON SONS” 








MANUFACTURERS OF 


ENGINE,CARRIAGE, 
AND WAGON SPRINGS, 


@ WSS 


ENGINEERS’ TOOLS, HAMMERS, 
<4 BIC) =m fole) Be 
STEEL FORGINGS ,SPRING STEEL, 


TOOL STEEL. 
4 EAF WORKS. SHEFFIELD, 


aL. OFFICE:NORFOLK HOUSE, 7.LAURENCE PouNTney HILL Ec 












LIFTS 


ELEOCTRIC-—HYDRAULIC——HAND. 


A.so ELECTRIC CRANES. 





LONDON HOIST CO., 


103, WORSHIP STREET, E.C.2. 




















GRAFTON & CO. 


CONTRACTORS TO H.M. GOVERNMENT, 
ATLAS WORKS, 


BEDF iar, 





‘Telegrams: 
GRAFTON, BEDFORD, 









Illusteated Esper List free on application. 


SILVER MEDAL, Inventions Exhibition, “pRrog 1885. 
GOLD MEDAL, PARIS, 1900. 
GRAND PRIX & GOLD MEDAL, Franco-British Exhibition, London, 1908. 
GRAND PRIX, Buenos Aires Exhibition, 1910. 




















92 THE ENGINEER JuNE 24, 1927 
LCLEELA LLG ste 
3 H.P. TO 60 HP. 
es“) IT IS_IMPORTANT. 
MARINE ENGINES — rt. When buying ‘STAUFFERS LUBRICANT’ 


OVER 200,000 H.P. IN SERVICE. 
These robust and vigorous power units, designed for 
continuous service at sea, are eminently suitable for a 
variety of land and stationary services such as driving 
pumps, dynamos, air compressors, hoists, cranes, etc. 
Full details from the manufacturers 


THE BERGIUS COMPANY LD. POBBIES LOAN 


Co-operation is sought with firms desiring to 
standardise on power units to suit their machine. 



































To make sure your RINGS are TRUE buy from 
The Standard Piston Ring and Engineering Co., 


LT.D.. 


Premier Works, Don Road, SHEFFIELD. 


Telephone: No. $149. Telegrams: ‘ Ocean” Sheffield 





The “‘STANDARD” 


HAMMERED CAST IRON PISTON RINGS 


Our Hammered Piston Rimgs are well and 
favourably known all over the world for more 
than 30 years for their efficiency and long 
wearing qualities. They keep the oylinders 
round and maintain a perfect joimt until worn 
out. The pressure on the cylinder wall always 
remains eonstant. 

All sizes 2in. to 72in. diam. In our special 
quality piston ring iron, giving approximately 
14 tons tensile per sq inol.. 

Quickest Possible Delivery. Lewest Possible Prices. 














F. WIGGINS & SONS. 


Telephome: Avemue 2248 


FOR INSULATION, sioner Hotes 


» SIGHT-HOLES, etc. 


19a, 163, 





| 
103, and 104, Mimeries, LONDON. 

















J. A. MAFFEI, 


MUNICH, 


GERMANY. 


Locomotives ot every kind and size. 
Electric and Motor Locomotives. 

Steam Engines. Steam Turbines. 
Steam Boilers. Electro Steam Boilers. 
Motor and Steam Road Rollers. 

Steam Winches and Grab Dredgers. 
Brewery and Maltstery Plants. Machine Tools. 
Proof Presses and Hand Cylinder Printing Machines, 


Machines for Grinding 
and Polishing the Printing Copper Cylinders. 











~the original high grade machine 
rease—Satisfy yourself that it is 
e product of TRIER BROS. Ltd. the 
sole manufacturers & proprietors 
of the above Reg. Trade Mark 


We frequently come across users 
of lubricant who consider and therefore 
use, the word “STAUFFER’S” as a 

GENERIC TERM 
for any sort of grease which has similar 
colour & consistency to our own product. 


Naturally, competitors either actively 
or passively ae this belief'¢ 
though imitation is held to be the 
‘sincerest form of flattery,” we wish 
to safeguard both old and new 


customers against inferior imitation. 


Look for the Reg Trade Mark. 








SOLE MANUFACTURERS: 


TRIER BROS. LTD., 


36, Victoria Street, & Cumberland Works, 
Westminster, S.W.1 Camberwell, S.E. 5. 








SOCIETA ITALIANA ERNESTO BREDA, 
MILANO (italy). 


6500 OPERATIVES. 
STEAM & 
ELECTRIC 
LOCO. 
MOTIVES. 
RAILWAY & 
TRAMWAY 
ROLLING 
STOCK. 
| PORTABLE & 
THRASHING 
ENGINES. 
ROAD 
ROLLERS. 
&c. &c. 


per Costruzioni Meccaniche. 


SHARE CAPITAL, It. £100,000,000. OLD ESTABLISHED FIRM. 




















COTTON 
DRIVING 





MADE 3 OR 4 STRAND. mei as 
es in Engineering Works, Rolling Mills, Cement Works, 
xtile Factories, and Main Driving Generally. 


Established 1789. 
ially suitable for Driv 


atic Te 
THOMAS HART Ltd. 3st" 








Blackburn, England 











THe Mitcuett Conveyor & Transporter Co., Ltp., 


HANDLING MACHINERY. TELPHERS, CRANES, LOCO. COALING PLANTS 
45-50, Holborn Viaduct, GRABS, COMPLETE BOILER HOUSE EQUIPMENT, 
LONDON, E.C.1. AERIAL ROPEWAYS. 








Grams: Micontraco, Cent, London.. 
2822 


ALL CLASSES OF | WAGON TIPPLERS, TRANSPORTERS, CONVEYORS 


Phone; Holborn le SOLE AGENTS FOR THE BRITISH EMPRE FOR CERETTI & TANPANI'S 6YSTEM, MILAN 
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“ Pumps, Rodley.’ Telephone No.: Stanningley 71730. 


Codes: A BC, 5th Edition. Marconi International. 


The Leeds Engineering & Hydraulic Co. 


LIMITED, 


Telegrams: 


RODLEY, LEEDS. 


REGISTERED 





MAKERS OF ALL CLASSES 
HYDRAULIC MACHINERY, CRANES, 
HOISTS AND WINDING SETS, &c., 


LIFTS, 
&c. 











PATENT NIBBLING MACHINE 


For the rapid cutting of Sheet Metal 





NEW HEAVY TYPE. 
Will cut mild steel up to *” thick. 


Lighter types cut up to %” thick. 
ALL SIZES IN STOCK. 


Write for Catalogue and sample of work. 


J. B. STONE & CO. L™: 


135, Finsbury Pavement, 
LONDON, E.C. 2. 








THE 


Also made for 
POWER DRIVE 
BY 
BELT, ELECTRIC 
MOTOR, 
HYDRAULIC 
MAIN AND OIL 
TRANSMISSION 
SYSTEM. 





MADE IN VARIOUS CAPACITIES. 


SUITABLE FOR TESTING IN COMPRESSION AND TENSION 
HAND OPERATED. 


SAM! DENISON & SON LTD., pancsine, LEEDS. 








THE SIGN OF QUALITY 


THIS TRADE @ MARK ON 


ANY VALVE, BOILER MOUNTING 
OR PRESSURE GAUGE. 


SMITH BROS. & GO. cavsow, LTD, 





“(#6 STEELCOMPANYorSCOTLANDIS 
EE sirmeENs (iM) Process pte 


utp ~ ESTO Ona’ 1872 va ~natler 


23.ROYAL EX CHANCE SQUARE, CLA: 
= 
QUARE 


J~ 


NORK F 
3 ROVAS EX CHANC >E S 


tLASGOW 
9. mineine LANE LONDON 


< 


NEWTON 
< 01 


Manufacturers of 

Plates for Shi Boiler and Bridge- building 

— “angles, Zod Bars, Tees. ro aii forms of Sectional Bars 

uired for constructive purposes 
JASTIN & of all kinds and largest sizes for Ship Stem 
Stern Posts, Anchors, Rudders, 4 
FORGINGS of every description 
of highest quality, t to meet requiremenss © 


Colonial Railways 
TY RES —Locomouve © Carriage and Wagon, to all requirements 
SPECIAL STEE« of all kinds used for constructive purposes. 


i Home anc 

















Fuel Economy 


by Insulation. 


We specialise in the 
efficient insulation of 
Boilers, Steam and 
Feed Pipes, Turbines, 
and all Steam Gene- 
rating Plant, etc. 





ILLUSTRATED BROCHURE 
ON REQUEST. 





Hospe.., Way?“ 


45, CHURCH ST., MINORIES, 
LONDON, E. 1. 





jones :—-ROYAL 8022 (4 | 


INSULATION SUPPLIED & FIXED 
elegrams :—““HOBNAILS, ALD_ CONDON.’ 


BY HOBDELL, WAY & CO., LTD. 











Bucket and Suction Dredgers 
of all sizes 


Stern Wheel Steamers, 
Ocean Cable Steamers, 
Gold Dredgers. 







Telegrams: 






Sole Makers 


** LOBNITZ, 
RENFREW.” of Patent Rockbreaker 
ance for rock excavation under water without explosives. 














DAVIE & HORNE, LTD., JOHNSTONE, or. GLASGOW. 


Telephone : Johnstone 51. Tele. : Evaporator, Johnstone. 


MAKERS OF “DAVIE'S”. 

Sea Water EVAPORATORS, 
Fresh Water DISTILLING PLANTS, 
Feed Water FILTERS & HEATERS, 


CONDENSING PLANTS & CENTRIFUGAL 
PUMPS. 


LONDON OFFICE: 6, FENCHURCH ST., E.C. 3, 




















Telephone: 1516. NOTTINGHAM. Telegrams: “HYSON.” 
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LEAD PIPE MAKING | 
MACHINERY. 


SHEET LEAD ROLLING 
MILLS. 


™. ECLIPSE TOOL Gov. 


LINWOOD, ux GLASGOW. 




















Steam Traps 


We are specialists in the 
manufacture of flanged pipe 
work and accessories for the 













Power House. 


ATTPrvOm 


DERBY. & CO, 472. 
Pipes for all Purposes and for all Pressures. 




































td, BELPER. 
Smedley Brothers nen DOUBLE HELIC AL GE ARS 


REVOLVING or 
FOR 


ALL PURPOSES. 


PERFORATED or 




















Over or Underdriven 


Mixers 


AND 


Edge Runner Grinding Mills Write for New Catalogue. 


of all kinds for all purposes, 
to drive by Belt or 
ecg TURBINE GEARS LTD. 
Petrol Sactell 
or 
Electric Motor. 


W HYDE. oot. 
BOVING « CO., Ltd. 


ae i 


SOLID BOTTOMS. 




















AEROSTYLE . 
Portable 
Paint Sprayer 
Self-comtained with 
Air Receiver for Steadying 
Pressure, Reducing Valves 
for paint and air feeds, 
and Paint Container. 
Weighs only 6O Ibs. 


Write for particulars :— 
AEROSTYLE Ltd., 174-176, St. Joho Street, 


New Mode! (Patent) 
AND 


“ seh - 7 
‘ Zh = + 
~. 


os 


PULP & PAPER 
MAKING MACHINERY. 











6 Unite of 5600 BHP. cack, supplied to the Mysore Government. India. 
HEAD OFFICE: 
56, KINGSWAY, LONDON, W.C. 2. 
Telephones: Holborn 6420 (5 lines). Telegrams: Jenorten, Phone, London. 


ENGINEERS, Clerkenwell, LONDON, E.C. 1. 
Toterpational. 





° Aarestyte Smith Lendos.” 
Code: Mareeai 











meme cme ae 


EMPIREPATENT’ DIRECT LUBRICATORS = = 
FOR DIESEL AND OTHER ENGINES. THE STEEL P Ie COMPANY, Lto., 


ALL BRITISH MADE. 


Also supplied with MILD STEEL PIPING For: 


rm si —— DIRECT LEVER and RATCHET Exhaust Steam & Circulating Wat 
‘ = ; —_ x m i er, 
DRIVES. Pipe Lines for Water Power, 


Sewage, Suction and Dis- 
charge, Gas and Tar 


7 aie il j HAVE YOU ANY LUBRICA-|} So." 



























SY SY J — 
Tanks, 
Air Receivers, 
Condenser She'ls, 
Expansion Joints, Oil 
Boilers, Jacketted Pans, 
Crystallizer Shells, and Mild Steel 

Chimneys. ° ‘ ° ' ° 
SPECIAL PIPES FOR ELECTRIC STATIONS. 
TELEGRAMS: Angle Flanges and Stamped Steel Flanges. 


- LONDON AGENTS: 
KIRKCALDY.” —_j,45 Wilson (London), Ltd., 39, Lime Street, E.C. 3. 





1 | | | TION PROBLEMS ? 
a age ee | THEN WRITE TO 
i | * EMPIRE ENGINEERING CO. 





























| - ; (MANCHESTER), LTD., 
ame @ @ ® EMPIRE WORKS, 
l La) SALFORD, MANCHESTER. 
| rey D5] | B _ Telegrams: Telephone No.: 
' ' Appl ” Mapchester. 338 Pendleton. 
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For real 
FUEL 

economy 

fit the 


“TURBIN 


FU RNACE —hitherto regarded as useless—-with bright, evenly- 
burning fires. The Furnace can be easily installed and 


THE TURBINE FURNACE Co. L™ 


8b, GRAY'S | INN ROAD, LONDON, W.C.1. 











HIS remarkable Furnace is being fitted to all types 
99 of boilers to burn all grades of fuel in factories all 
E over the world. It is effecting fuel economies 


up to 50 per cent. in leading industries and bas made 
possible the consumption of fuels and waste products 


the upkeep is negligible. May we discuss your own 
requirements ? Send for brochure of users’ reports 
and technical data. 


(Dept. E.), 































HORDERN, 


TELEPHONE 


CENT. 3527. Vesey ‘Street, BIRMINGHAM. 





——— 


CUILLOTINE SHEARS. 
POWER PRESSES. 
SPINNING LATHES. 


p> CIRCULAR 
SHEARS. 


HORDERN’ $ 
PATENT 
Z POWER 
} PRESS 
SAFETY 
GUARDS, 
« Etc. Etc. 


MASON & EDWARDS, Ltd. 


Power Press Engineers, 




















THE BRITANNIA TUBE C° L°. 


ROUND TUBES UP TO 6” DIAMETER 





RCTIONS 
See <-> 








GLOVER ST, 
BIRMINGHAM. 






“THE LANCASTER” 


STEAM 
TRAPS 


A patent adjustable air valve fitted to 
the top of the float entirely overcomes 
the trouble due to the re-evaporation 
of water at high temperatures, and 





Sole Makers oy 


“ The Lancaster " Pistons, water at any temperature up to that 
Piston Rings, Metallic of the steam from which it is drained 
Packings, Machine can be efficiently cleared from the 
Moulded Wheels. pipes or vessel to be drained. 














[ANCASTER (@®)T ONGE LTD. 











| 











STEEL WHEEL 


‘Mileage without Maintenance.” -pire payis Stee] Wheel is 


a one-piece wheel with a 
tough, wear resisting man- 
ganese steel tread integral 
with a soft safe centre. 


The Davis Steel Wheel is 
fluid compressed by centri- 
fugal casting and scientifically 
heat treated. A lighter, yet 
stronger “ One-Wear’”’ Wheel, 
which entirely eliminates tyre 
turning. 


Write for « cP"Whest Booklet.” cop < A= 4 

* Davis Steel ", 

explains how the - > — 
i ao 





temance costs. 
The Davis Steel Wheel is made in England by : 


JOHN - BROWN 


COMPANY 








ATLAS WORKS, SHEFFIELD. 














1.P.8.—1 











ty and War Office Lists. 


LEROY’S COMPOSITION, 


For Coating Boilers, Steam Pipes, &o. 
Prevents the radiation of heat, saves fusl, and inereases the power of Steam. 
It is reckoned the cost of the covering is saved in about six months. 


— ALSO — 
Asbestos Composition, Asbestos Mattresses, Asbestos Rope, 
Silicate Cotton, Plastic and Sectional Magnesia Coverings. 








E we nee 1865. 








LT 66 8 See 











WHAT INDUSTRY OWES TO CHEMICAL SCIENCE, 

Cr. 8vo. 3s. 6d. net. 

By RICHARD B, PILCHER & FRANK BUTLER-JONES, B.A. (Cantab.), A.LC, 
WITH AN INTRODUCTION BY 

Sir GEORGE BEILBY, LL.D., F.RS. 








FROM 14 TO 20 GAUGE. 





CONSTABLE & C©O., Ltd., 10, Orange Street, London, W.C. 2. 
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BRAITHWAITE &CO. ENGINEERS LTD. 


15, BROADWAY BUILDINGS. s Ww 











CRANES 
Derrick & Overhead Travelling Cranes 


Worked by Hand, Power and Electric. 


JOHN SMITH (Keighley), LTD. 


See last week's advertisement, page + 


gees TYPES 














HANDLING MACHINERY 


liGesoeesen 


CONSTABLE & COMPANY LTD., 


Publishers of 
“THE ENGINEER LIBRARY.” 





THE PRODUCTION AND TREATMENT 
OF VEGETABLE OILS. 
By T. W. CHALMERS, BSc, A M.1. Mech. E. 
lemperial 8vo vy Plates and Illustrations 21 - 
T= ues Macmanre.— ‘ A valuable contribution 
to our knowledge of the cabiens from the engineer's 
point of view." 


Nasons.—‘A solid piece of work of much use te 
the vegetable oil industries.” 


ELECTRIC WELDING AND WELDING 
APPLIANCES. 
By H. CARPMAEL, A.M. Inst OF. AILBR 
Imperial 8vo. Pei 18'- act 


Tecmmcat Revrew —“ A most valuable and broad 
survey of an industrial field in Which there are 
bili of great d 





WHAT INDUSTRY OWES TO CHEMICAL 
SCIENCE. 
By RICHARD B. PILCHER and FRANK BUTLER 


JONES, BA With an introduction by SIR GEORGE 
BEILBY, LL.D., F.R.S. Crown Svo. 4s, net 


THE GYROSCOPIC COMPASS. 
By T. W. CHALMERS, B.Sc. A.M.I. Mech. B, 
Demy Svo. Illustrated. 11/ net. 


PAPER-MAKING AND ITS MACHINERY. 
By T W. CHALMERS, BSc, AMI Mech. EB 
Imperial Sve Illustrated. 26/- net 

Narons.—“ We are glad to recommend it te these 
associated with the paper industry ° 
A NEW VOLUME. 
DEVELOPMENTS IN POWER STATION 
DESIGN. 
By BE. AUSTIN. 
imp. 8vo. Illustrated. Jis. 6d. 


CONSTABLE & CO., LTD., 
@-12. ORANGE STREET. WC.2 











When looking through the long lists of second-hand machines 
one seldom sees a HIGGS MOTOR offered ; the only conclusion 
one can come to is that owing to the sound construction and 
excellent performance there is always a ready market for them, 
On the rare occasions that they are offered the price asked 
closely approaches to-day’s new price, 

This important fact should be borne in mind when purchasing. 











An excellent market is open to you for your machines and tools in Italy, if you will familiarise 


The improved internal conditions and the economic situation, which is daily becoming stronger, 
offer a favourable opportunity for re-establishing business relations with foreign countries. 


THE BEST WAY TO SELL 
YOUR PRODUCTS IN ITALY 


is through the use of the advertisement columns, which we place at your disposal, in our publications :— 
L’INDUSTRIA, a technical review, published fortnightly, of 36 years standing, and which circulates 
throughout the offices and works of Italy. Yearly subscription: Francs (French) 60. 
LA SERA, the principal evening paper of Milan, a city of 800,000 inhabitants and Italy's commercial 


Yearly subscription: Francs (French) 68. 


Specimen copies and advertisement rates will be forwarded, free of any obligation, on application to: 


SOC. EDITRICE UNITAS (Sect. P.O.), 12, Viale Monforte, MILAN (Italie). 


[=| 

= To Manufacturers. 

= manufacturers and buyers in that country with them. 
= and industrial centre. 

IG} 
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PULVERISED FUEL 
PLANT. 





Fraser & Chalmers Holbeck Central System Pulverised Fuel 


The illustration shows a 
plant in final stages of completion. This plant is being installed in a large Yorkshire colli« ry, 
md is for firing three water-tube boilers, each of 45,000lbs. per hour evaporation. 


The most efficient use of all grades of coal for 
power purposes is ensured by pulverised fuel plant. 


By this means waste is almost entirely eliminated. 


Not only does it enable inferior coal to be used, 
but distribution is simplified and a corresponding 
reduction in labour costs is obtained. 


FRASER & - CHALMERS ENGINEERING WORKS 


ERITH (&) KENT. 


LONDON OFFICE: Magnet House, Kingsway, W.C. 2. 



































PORTABLE 
ELECTRIC 
DRILL 


S in use af the 
|& Engineering @.itd., 
handy tool,our 

l r says, and we are always using 
it a variety of jobs” 

BEN: Portable Electric Drills are 
guaranteed for 12 months 

Please note that we maintaina 


2 a ~ tal service department. 


ee! 


sla) mela ‘ela 


We show 


Edmonto 


Cree... 
ton \ ver 
) 





.- £10: 10:0 
£5: 15:0 
Speed: 425 R.P.M. 


* XU Model 
XU Drill Stand .. 


* Capacity = §* in steel, 
Weight = 14 lbs. 


The B.E.N. Patents Ltd. 


92, Tottenham Court Road, LONDON, W. 1. 
Teleptone: Museum 1761-2. 
ELECTRIC TOOLS 





















Every thing for 


the Drawing 
Office 


UR KNOWLEDGE OF 
DRAWING OFFICE 
requirements results from 
thirty years’ study, during which 
time we have been responsible for 
many progressive developments, 
mene the electric photo-copier. 


Let us know your wants. We 
are ready to supply them from 
the ees drawing pin to the 
complete equipment for an up-to- 
date drawing office. 


Sole distributing agents for 











TRACING CLOTHS. 








Made in four grades. 


MANSFIELD - WINCHESTER 
STIRLING - CLYDE 


(BRITISH MADE.) 


BJ: HALL & G-LTD. 


Head Office - - CHALFONT HOUSE, 
GT. PETER STREET, WESTMINSTER, 


LONDON, S.W.1. 





Branches: 


23, Victoria Street «- OW.L 
3, Bond Court, Walbrook, E.C. 4. 
Norfolk House, Norfolk St., W.C. 2. 


BIRMINGHAM : ° 
32, Paradise Street. 


GLASGOW : 
Baltic Chambers, 50, Wellington St. 
NEWCASTLE-ON-TYNE: 

Emerson Chambers, Blackett Street. 
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. THE ENGINEER 





Sises : 


RELIABLE— EFFICIENT 


Carels-Ingersoll-Rand 
Also furnished with direct- 
connected air compressors 
or ammonia compressors 


Here is a modern four-cycle engine designed 
for hard, steady service, where reliability; is 
of extreme importance. 











Solid injection of fuel oil is employed. 
The oil is injected into a water-cooled com- 
bustion chamber by fo opposed spray nozzles. 
Ignition is by heat of compression only. No 
torches, electrical ignition or patent plugs are | 
required during starting or running periods. 





A pressure feed system for lubricating all 
moving parts results in a remarkably low 
consumption of lubricating oil. A 50 BHP. 
engine will run 50 hours on a gallon. 


Send for illustrated Booklet CIR-4. 








Jf +INGERSOLL-RAND COMPANY Lid. 
165, Queen Victoria Street, London, E.C. 4. 


MANCHESTER: 196, Deansgate. 
GLASGOW : 20, Renfrew Street, C. 2. 

















Ingersoll-Rand 
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UCTION HosE 
AND HOSES 


for all purposes 

















We specialise in the manufacturing of 
large diameter Hoses up to 40 inches 
diameter, and for any purpose where a 
flexible connection is required for Suction 
or Delivery. 

We design and make the necessary 
Couplings and Flanges for the various 
types of Hoses. 

Reddaway’s Salvage Suction and Dredging 
Hoses are used in every part of the World. 
Illustration shows part of an order for 
Reddaway Suction Hose for the conveying 
of Molasses. 


F. REDDAWAY. CG L? 


PENDLETON ,— MANCHESTER. 
BUSH HOUSE ,- LONDON, W.C.2. 
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SENTINEL @ VALVES 


AS SUPPLIED \ TO THE 



































20in. H.P. SLUICE VALVE WITH WORM 20in. H.P. SLUICE VALVE WITH SPUR GEARIN 1 
. HP. G, 20in. 
GEARING AND INDICATOR. INDICATOR AND 4in. BYE-PASS VALVE. WITH oursns ounaw. 


ALLEY & MACLELLAN LTD 


SENTINEL VALVE WORKS 


"Phone: "Grams: 
err O IR ¢. IE; S IE R pear tre 


AIR COMPRESSORS MADE AT SENTINEL« WORKS, GLASGOW. 
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Rice & 68 (heeds) Led. 
leeds. Sel 


Selephone 26305 





. Sess, Leadts, 
























Strongest Malleable Bronzes. 
Ingots, — F 





THE DELTA METAL CO., 


DELTA WORKS, EAST GREENWICH, LONDON, S.E. 10. 
(And Delta Works, Dartmouth Street, Birmingham.) 


On the lists of the Admiralty, Air Ministry, War Office, Ministry of penbians, India "4 Post Office, 
Crown Agents for the Colonies, Principal Railway and St 


om “DELTA” BRAND «= 
HIGH-CLASS ENGINEERING ALLOYS: 


Stampings, 
Antifriction Metals, 
Manganese oy Aluminium Bronze and Brass, Naval Brass, Yellow Metal, Copper, &c. 


Supplied to pass Admiralty Tests or other — 
ORIGINAL AND LARGEST MANUFACTURERS 0 


EXTRUDED METALS: 


BRASS, BRONZE, YELLOW METAL, COPPER, NAVAL BRASS, RED METAL, &c. 








and other Corrosion-resisting Alloys. 
Rods, Sheets, Wire, Tubes, &c. 
ite Brass, Babbitt Metal, &c. 
























Our sole specialty is 


V FOR ALL 

PURPOSES 
To pass the requirements of 
Boiler Insurance Companies, 


Classification Surveys and India 
Boiler Laws. 


Specify your requirements to us. 
























A. COCKBURN « CO. 





DENNISTOUN 
“E& 











GLASGOW. 
—ae i 




















TIME RECORDERS 


ENGLISH MADE 


ALL DESCRIPTIONS. 


WATCHMAN’S TELL-TALE CLOCKS, 
CHECK THE ROUNDS OF YOUR 
WATCHMEN AND PATROLMEN. 


SEND FOR LIST. 








LLEWELIN’S MACHINE CO., 
BRISTOL, ENGLAND. 
Telegrams aad Cables ; Liewellias, Bristol ‘Phone: 3091. 


See different Advert. each week. 


To Prospective 
Machine Tool Purchasers. 


Before considering alleged bargains in 
obsolete or second-hand machinery, 
write for our latest catalogue and 
priced stock list of up-to-date tools. 
All new—with our full guarantee. 


THE SELSON ENGINEERING CO., LTD., 
26/28, Charles Street, Hatton Garden, London, E.C.1. 











WATER 


AND 


PELTON WHEELS 


OIL PRESSURE GOVERNORS 


W. GUNTHER & SONS, 


CENTRAL ENGINEERING WORKS, 
OLDHAM. 


























PELTON WHEEL & GOVERNOR 























A copy of “The Engineer Directory” will be sent on 


application. 
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Boulton é Paul ‘La 53-48 Co. Ld. 80 |Foster, J., & Sor « La 95 |Mepstead & Co . 12 |Pulsometer Eogineering Co 6 |Stap-ard Picken RingC« i 92 Wells, A. C., & Co 23 
Boving & Co., La +o ClydeStructural Iron(s.,Ld 83 |Four Wheel Drive Lorry Co. Horne Engineering Co .. 62 |Mercer, E. 5 os . «+ 53 |Radford, Son & Squire ..102 |Stae W. F., & Co., La #6 | Whitecross Co., lA 82 
Boyle, Robt..& Son . 53 |Clyne Engineering Ca, Ld 66 La " 23 Hoyle, J., & Sons, Ld 61 |Merryweather & Sons, Ld 22 |Ransome, A., & Co., La 102 |Stex Cowlishaw “a Widnes Foundry Gee) la 58 
Braby. F.,&Co,Ld .. 53 (Cochrane & Co., La 10 | Fraser & Chalmers Enginecr- Hudson, R., La . 49 | Metallic Seamless Tube Co 91 |Reavell & Co., Ld -- 73 |Ste Fel Co., La 38 | Wiggins, F., & Sa 92 
Brackett. ¥ w.. . &Co. La “e Coshbarn. A. &Ce .. 100| ing Works . 97 |Hudewell, Clarke & Co 79 | Metropolitan- Vickers Elec- Reddaway, F., & Co., La 99 |St \pany yf Scotland 95 | Wilson yeti. el la 82 
Braithwaite & Co., Ld hen, G.,&Sonnld .. 2/Fraser, D.. & Sons. Ld . 64 |Hull Forge Iron & Steel Co 83)| trical Co., L . «» 63 |Redman, C. a Sons, Ld 71 |S » Co., Ld 94 | Wootton Brothers . 82 
Brett's Patent Lifter Co., Ld és Coll Clutch Co. LA .. .. 66|Fry’s Metal Foundries, Ld’ §9 |Hulse & Co. Ld... . 63 |MeNeil. C.. La 61 |Reveirs, G.,'Ld .. 53/8 n, R., & Co., La.. 60 |Worthington-Simpson, Ld. | 48 
Briggs, W., & Sons, Ld 90 (Coles, H. J., La .. «.» 83 |Puller,Horsey,Sons & Cassel'102 |Hurst, Nelson & Co.,Ld .. 53 | Michell Bearings, Ld .. .. 64|Rheinmetall, Dusseldorf .. 90 |S Sons, Ld. -. 64 |Ward, H. W, & Co,, La 15 
Britannia Tube Co., Ld .. 9 igelviie, E D., ‘k ‘Sous, La 79 |Fullerton, Hodgart & Bar- Hvdraulik. G.m.b.H . 63 |Miller, W., & Sons, La . 63 Rice & Co.. La - -100 st ‘er Co ,la 77 | Wright, Anderson & Co. _ x 6 
British Electric | Trans- Consolidated Patic Tool Co 18| clay, . 72 Incandescent Heat Co. Ld 43 | Mirrlees, Bickerton & Day e Richards, G.,&Co.,Ld .. 15/8 kCo..Ld .. 95 | Yarrow & Co., 102 
former Co., La ” 95 \Oonveper 6 Rpater Oo .. 7 \G@ardner, L., &Sons,Ld <: 5 ince Forge Co., Ld .102 |Mirrlees Watson Co., Ld .. Richards R., & Co.. --102 |s La 7 Yorkahire Copper Wor, Lit 
Brit. Hele-Shaw Ciuteh Co. 89 Coventry ChanCo.,Ld .. 42 |Gaywoods Bronze Co. . .. 5 |lugersoll-Rand Co., Ld 98 | Mitchell Conveyor & — Ringhoffer - Koprivnice neering Co 11 /Youngs . ‘ 
Brit, Niclausse Boiler Co..Ld 6 [Orane- Bonney 14 ++ «» @ \General Electric Co., Ld 97 Inglis, G., & Co. ‘ . 82 porter Co., . 92| Studenka .. -- Or oo 0 82 Zwicky La oar in. a dee + 
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| COPPER 
BRASS 
CUPRO-NICKEL 


In 85/15, 80/20, 70,30 mixtures. 1] 


In all Sizes 
\\ For all Parposes. 


Tt 














The Prevention of 
Corrosion-Erosion. 


Research in our Laboratories has made it quite 
clear that this type of trouble is due to entangled 
air, and gases in the cooling water. 


We can advise you how to obviate or get rid of 
this trouble; in the meantime “ Yorkshire’”’ 
Tubes are the best palliative, and where the 
trouble is severe, “ Yorkshire’’ Cupro-Nickel 
Tubes are more economical than Brass. 


Shipping Companies & Power Stations: 


USERS OF CONDENSER PLANT — where 
corrosion troubles of any kind are experienced, 
are invited to ask our Research Department for 
a thorough investigation and report (furnished 
free and without obligation). 


FAIRE 


( Nothing but 7ubes 





LEEDS, ENGLAND. 
Telephones ; 20031. Telegrams : “* TUBES, Leeds.’ 
LONDON OFFICE:—53, New Broad St., E.C.2. 


Contractors to British and Foreign Admiralties and all Government 
Departments. 
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AUCTIONS 


FULLER, HORSEY 
SONS anp CASSELL, 


ESTABLISHED IN BILLITER SQUARE IN 1807. 
11, BILLITER SQUARE, E.C. 3. 


MECHANICAL AUCTIONEERS, 
SURVEYORS AND VALUERS 
OF 
MILLS AND MANUFACTORIES, 
ENGINEERING WORKS, &e. 
FIRE LOSS ASSESSORS. 


NOTE.—A STAFF OF SPECIALISTS attends 
to the requirements of Manufacturers seeking 
New Works or Works Sites and a 


REGISTER OF VACANT FACTORIES 


will be forwarded free on application. 








™“.e THORNLEY BINDERS Lt Stromness 
ned By Order of G EORG b 
Liquidator.—Messrs 


LoRD. 
Poller. Horsey, Sons and Car 11 
= 7 Saving TENDERS for the PUR® k 
in Two rts of | 


(a)THECHEMICAL PLS ' 
AND MACHINERY 


at the Sitenoee Works, including »* 

Piant, by Craig, of Paisley, with ™ 

Dowaie Gas Producers, Sturtevant Fan‘$* 

Five Steam-jacketed Mixing and Bo 

Five Ideal Alpine Mills; Motor-dri 

extractor: Reavell Air Compressor and 

Two Babcock- Wilcox Boilers with , sechanica!l 

Stokers; Weir Feed Pumps; Two 750 4.P. Belliss 

ani Morcom Triple-expansion Engines ; Motor-driven 

- ni other Pumps; nks 120 K.W. 230-Volt 
snerator cougnee to a 180 H.P. Belliss and Morcom 

F ngine; a 5 .W. 230-Volt Generator with 

Gardner 38 H Pr Petrol-paraffin Engine; a 50 K.W 

239-Volt G.E.C. Gmerator; Nine Electric Motors, 

from 2} to 60 H.P.; Two Leaching Tanks, 45ft 

Motor Boat: Five Flat-bottom Punts; Two Store 

Roasts; a 10-Ton Steam rrick Crane; Ford 


8 teen. Loose Plant, Laboratory Apparatus and other 
effects. 
(se) THE PLANT AND 


MACHINERY 


at Hort’s-lane. Barking. E.. comprising -Steam- 
jacketed Mixers Alpine Grinding Mille, Steel 
Receivers, Two Motors and Hydraulic Press, &c 


Form of Tender, which are deliverable on Monday. 
July 18th, 1927, may be had of Messrs. FULLER, 
HORSEY and CO... Mechanic x Auctioneers and 
Valuers, 11, Billiter-square,. E.C 786 





ENGINEERS.-By Order of the 
URBAN DISTRICT COUNCIL, 
who have arranged to purchase their Electric 
Power instead of generating same.—Messrs. 


uller, Horsey, Sons and Cassell 
will offer for Sa by AUCTION, in Lots, 

at the MERCHANTS H Al. L. BALTIC EXCHAN 
E.c.. on THURSDAY, J ULY 14th, at Three o'clock 


“ELECTRICAL POWER 


PLANT 


including a BRUSH-LJUNGSTROM 1000 
TURBO-ALTERNATOR, 6600 volts, 3-phase, 
periods, with condensing plant, air filter, &c. 

A 400 K.W. 460-550-Volt D.C. SET, with Davey 
Paxmin beam ay  Syepam Engine, Johnson and 
Phillips Genera 

A Vv ERTICAL. * SOMPOUND 
couvlel to a Siemens. 250 K.V 480- ks 
GENERATOR and a BR 4 250 K.W. 
ALTERNATOR, 6600 volts, 50 periods. 

TWO 100 K.W. 460-520-Volt D.C. SETS, with 
Allen Vertical Compound Engine and Thames Elec- 
trical Co.’s Generators. 

Allen Condensing Set. Four Babcock and Wilcox 
Boilers, 165 1b. w.p. Two Green's Economisers. 
Motor-driven and Steam Pumps, Les Recorder, &c. 

Miy be viewel on production of catalogue, which 
my be obtained on application to Messrs, FULLER, 
HORSEY and CO., Mechanical Auctioneers and 
Valuers, 11, Billiter-square, E.C. 3 787 3 


ELECTRICAL 


To 
BARKING TOWN 





K.W 
50 


Allen, 
DA 
3-phase 


INE. by 





QUEEN MARY RESERVOIR, ASHFORD, 

MIDDLESEX. 

To be SOLD by Order of the METROPOLITAN 

wate BOARD on completion of the works.— 
ewsrs, 


uller, Horsey, Sons and Cassell 


will SELL by AUCTION, in Lots. at the 
MERCHANTS’ ae L. BALTIC EXCHANGE, ST. 
MARY AXE, 3. on THURSDAY, JULY 14th, 
1927, at ‘al o'clock precisely. 


CONTRACTORS’ PLANT 
AND MACHINERY, 


including THREE  l4in STEAM LOCOS., by 
Peckett and Barclay; ONE 10 Ton and ONE 5-Ton 
CONTINUED IN NEXT COLUMN 


an SUMMIr.... 


SLIT TING * 


SAWS 


Screw Slotting Cutters. 
JOSEPH THOMPSON (Sheffield), LTD., 


TOWNHEAD STREET ENGINEERING 
WORKS, SHEFFIELD. 


YARROW, 


GLASGOW. 
LAND BOILERS 


FOR 
ELECTRIC POWER STATIONS 
AND FACTORIES. 
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FOUR IMPORTANT BOOKS 





By ARTHUR PF. 
Flexible binding. 
strides during the past twenty years, 
ore slimes, by the use of ball mills and 
the subject, however, has not kept 


new. 


timely. Its preparation covers a 


879 pages, 494 


By T. G. BAMFORD, M.Se., and 
Foreword by Thomas Turner, M.Sc., A 
U aiversity of Birmingh wm 


and of others interested in metals. 








refreshing the memories 

conduct of industry 

By h YU, AINTOS, B.Sc. (Eng.), 
Ready next week 





btain the t 


HANDBOOK OF 
ORE DRE 


TAGGART a Seven 
50s. The art 


pe he ad in 

makes the publication of Taggart’s I PRERSIV E ENCYCLOP: ‘EDIC WORK singularly 
of over 10 years and is the result of much 
research, experience, and consultation with experts in the field 


HYDRO-ELECTRIC 
HANDBOOK 


By WILLIAM P. CREAGER and J. D. JUSTIN and a Staff of Nine Specialists 
figures, 92 tables and 5 folding charts. 
working treatise on current practice—no subject is mentionea without carrying it 
to a complete conclusion with positive recommendations 
developments and approved modern methods. 


THE METALLURGIST’S 
MANUAL 


HAROL D HARRIS, 
R.S.M., F. 


Domy 8vo, 15s. net 

Tex Meracicrcist’s Maxvat is intended for the use of Metallurgists in all parts of the 
world, of Metallurgical Students at Universities and Technical Schools, of Engineers, 
It is believed that it will form a useful hook for 
of even skilled men upon many points which arise’in the 


THE WORKING OF 
ALUMINIUM 


Hon. M. Inst 
Sots forth the principles which should be followed in 
results with alaminium in all brancaes of metal working, 


NG 


1679 
advance 







fos, illustrated 
with gigantic 
ion of sulphid 
—— The literature on 
wiedge, and this fact 


ore 
by 
“ql for 





Demy 8vo, 40s. net A complete 


The last word on latest 


M.Se., F.C.8 With a 
C., Emeritus P rofeasor « f Metallurgy, 


Met. 223 pages, Demy 8v 








CHAPMAN & HALL, LTD, il, 


Prospectuses E11 free on request. 


HENRIETTA STREET, LONDON, WC. 2. 

















AUCTIONS 


en 
AUCTIONS 





Fuller, Horsey & Co.'s Advertisements 
Continued from previous column. 





LOCO. STEAM CRANES, by Wilson; 1000 TONS 
STEEL RAILS (601lb. and 751b.); 100 4)-Yard 
SIDE-TIP WAGONS, 20 Ballast Trucks, 7500 
Sleepers, 840 Yards 24in. Decauville Track, 20 
24in. gauge Side-tip Wagons, T HRE E Winget 
CONCRETE MIXERS (3 cu. ft. capacity) with 
Motors. SIX Winget BLOCK-MAKING ™ ACHINES 


STOTHERT and PITT 
5 H.P. Lister Engines, 
MIXER, ree Pug 
STEEL PILING 


and 6600 Pallets, THREE 
CONCRETE MIXERS with 
}-Yard. Chalmers CONCRETE 
Mills, 250 TONS INTERLOCKING 
(15in. by 5in.), 30,000 FEET STEEL PIPING up to 
5in., 13 Centrifugal Pumps, 120 H.P. NATIONAL 
GAS ENGINE and Three 100 H.P. Gas Engines, all 
with producer plants. f 
FIVE. D.C. GENERATORS and 
460-550 volts 
. a Matere up to 40 H.P.. 21-Ton POO! EY 
JW: WAGON WEIGHBRIDGE, Ton 
THREE-MOTOR OVERHEAD TRAVELLE R. ‘Soft, 


span. 

MACHINE TOOLS, 
Redman Lathe, i6in. Atlas 
Shaper, 42in. Radial Drill, Vertical Drilling Machines, 
Pipe Screwing Machines, Hack Saw Machine, 
Hydraulic Wheel Press, Power Rail, Straightening 
Press, Chain Morticing Machine, 36in. Band Saw, 
24in. Circular Saw Bencn, Grabs, Skips, Lifting 
Tackle, Vices, Air Compressors, Portable Weighing 
Machines and other effects. 

IMPORTANT NOTICE.—The Vendors will LOAD" 
ALL LOTS FREE OF CHARGE into purchasers’ 
wagons or lorries. 

May be viewed on production of catalogue. to be 
had of Messrs. FULLER, HORSEY. SONS and 

CASSELL, Mechanic - Auctioneers and Valuers, 11, 
Billiter-square, E.C 5788 J 


a 


ield and Sons 


will SELL at the awe AUCLLION MART, 
on TUESDAY, 5th JULY. at 2.30, in Two-or Four 


Lot 
ns “‘BERMONDSEY—186 and 188 LONG-LANF., 


FREEHOLD PROPERTY, 


Comprising Engineer's Workshons and Open Yard, 
affording 8800 super feet, with Manager's House, potb 
with VACANT POSSESSION Also the adjoining 
TEN FREEHOLD DWELLING-HOUSES (four with 
shops), 190 to 196, Long-lane, and 5-10, Baffin’s- 
place. Gross rents £488 16s. = 
Particulars of Messrs. Alre and Ward, Solicitors, 
Mitre Cone buildings. Temple, E.C.4; Mr. A. 
Fitzsimmons, F.S.1., Garthorne-road, Honor Oak- 


65 85 


ENGINEERS’ 
including 13in. by 14ft 





road, 8.E aH and Sean FIELD and SONS, 54, 
Borough High-street, London Bridge, 5.E. 1 Tele 
phones, Hop 3375 and 1376. 5728 7 





TOPLOCKS NURSERY, SOUTHALL, 
About 15 minutes’ walk of Southall Station, G.W.Ry. 


VALUABLE FREEHOLD 
LAND, 


Covering an area of about 26 ACRES, with frontages 
to Grand Junction cane on Glade-lane, and —-~ 


the 
ERECTION of FACTORIES or DEVELOPME NT: oe a 
BUILDING ESTATE. 
Included in the Sale are Seven Modern Cottages, Farm- 
house. and Outbuildings 


L' eopold Farmer and Sons 
in conyunction with 
\ Taterer and Sons, 
will SELL the above by / 
” the MART, 155, SEN VICTORIA-STREET, 
3.C. 4. on WEDNESDAY, 29th JUNE. 
"ious ulars, plan and conditions of sale may be 
obtained of Messrs, WATERER and SONS, Estate 
Agents, Weybridge, Surrey ; and the AU "CTIONEERS, 


46, Gresham-street, Bank, E.C.2, and Kilburn, 
N.W: 6. 5702 J 


AUCTION, in Lots, 





For continwation of Auctions see Page 3. 





BUSINESSES and PREMISES 
(For Sale, etc.). 





AL FACTORY PREMISES, N. London. Own 

power and light trifling cost, eminently suitable 

engineering ; 6000ft. floor space covered, ample 

extension room; magnificent site. FREcHOLD 

£4000, including new 35 H.P, Crude Oil Engine, 

Dynamo, Shafting, &c.— Address, P3337, =e Engineer 
P3337 L 





OR SALE, THEODOLITES 
DRAWING INSTRUMENTS, SECOND-HAND. 
CLARKESON’S, 338, High Holborn, W.C. 
(Op posite Gray's Inn-road). 


Faas SALE, LEN] 
NSTRUMENTS SECOND-AAND. 
Pork $38, High oy Hothors. W.c. 
wlOpposite Gray’s Inn-road). Ex 


ae 


HENRY BUTCHER, HALL-& CO. 


AUCTIONEERS, SURVEYORS&VALUERS 
SPECIALISING IN THE SALE AND VALUATION OF 
FACTORIES, PLANT AND 
MACHINERY. 


SURVEYORS, FIRE LOSS 
ASSESSORS. 


63 & 64, CHANCERY LANE, LONDON, 
C. 2. 


RATING 





By Order of the Receivers, re Thoms Heritage and 


& Co., Lim 


Henry Butche® Hall and Co. 


will SELL by AUCTION, on the Premise 

eo nwaiee ROAD. LEA BRIDGE. ROAD, LEYTON. 

10, , WEDNESDAY, 6th JULY, 1927, at 
nt a.m., 


PLANT, MACHINERY, 
AND STOCK 


of a 
BUTTON MANUFACTURER, 
Comprising about 150 Automatic Button Polishing, 
Drilling, ~ Cutting, Turning, Milling, Ball Drilling, 
Grinding, Edging and other Machines, by Messrs. 


Sylbe and Pondorf. 

_ ENGINEERS" MACHINE TOOLS, 
including 8.8. and S.C. Lathes, Bench Drilling and 
Shaping, Grinding, Finishing, Hack Saw and r 
Machines, Screw Fly Presses, Toggle Presses, Electric 
Motors, National Time Recorder, Vices, Pulleys. 


Belting, &c. 

STOCK AND STORES. 
Rod, Tube and Sheet Erinoid, Cardboard Boxes and 
Finished Buttons. 

Catalogues (when ready) may be obtained from 
Messrs, Crew, Turnbull and Co., Chartered Account 
ants, 4, Dove-court, Old Jewry, London, E.C. 2, 
George-street West, Luton; Messrs. J 
Morgan and Co., Incorporated 
Gresham-street. London, E.C. 2; 
BUTCHER, HALL and co. 


Heber Radford, Son. & Susie, 


ENGINEERING TRON AND STEEL WORKS 
VALUERS 


Accountants. 3 
or Messrs. HE NRY 





CONSULTING seomeees. REFEREES AND 
oy as 


oe ed over 50 
15, AMES ROW, SHEFFIELD. 
Telegrems, Bedford. Sheffield. jephone 425. 





ranes.—Electric, Steam 
IITYDRAULIC AND HAND, 
of all types and sizes. 


GEORGE RUSSELL AND CO., 
Motherwell. near Glasgow. 


A.RANSOME & Co. Ld., NEWARK 


CASTINGS 


OF EVERY DESCRIPTION. 
See Displayed Advt. last and next week 


LTD., 
Spl sx 17 








FOR HIRE 





AFT to RICHD. B. BATCHELOR, ARTESIAN 
ae & CONSULTING ENGINEER 
ATER SUPPLIES EXPERT 
All animal for improving your Water Supply. 
Largest Well Boring Plant, 3in. to ft. diam 


Every description of Fusmn¢ Plant, 


73, Queen Victoria-st... E.C, & Chatham 
"Phones : Central 4908 Cha tain 71. 
Wires: Boreholes, Lon ed, Chatham. 


don Watersh: 
ESTAB. OVER i50 YEARS. 





R SALE or HIRE, ELECTRIC MOTORS, from 
60 to 300 3 PORTABLE STEAM i GINES, 
TEAM BOILE = 


terms, 
WilLiAMS and SONS, 


,*<. Wirt stret 
London, E.C, Tel., City 3938. Ex 





OR HIRE, PUMPS and BEd BORIEG TOOLS 





a tog Foal Be yg bt ge ey 
an ” pper round - si ndon a 
Telephone No. 0978 Hop. see x 








AUCTIONS 





Estasusuep Oven 75 Younus, 


Waar ey Kirk, Price & Co, 


SPECIALIZE IN 


VALUATIONS 


AND 
SALES BY AUCTION 
OF 
ENGINEERING WORKS, 
PLANT & MACHINERY 
Or 


EVERY KIND. 


LONDON: 46, Wattive Srreer, E.C. 4. 
MANCHESTER : 16, Acsear Sevane, 
binbihe ASTLE-on-TY NE: 26, Cotumowoop Sr. 


——_ +, 


CAMMELL LAIRD & CO., Ltd 
SHEFFIELD & BIRKENHEAD, 
Sted Manufacturers, Shipbuilders, Engineers. 
London Office : 
8, CESTRAL ene Se WESTMINSTER, 


See last week's and next week's advertisement. 


CAMPBELLS & HUNTER, LD. 


SPECIALISTS IN 


DRILLING AND BORING 
MACHINERY 


For Engine Works and Boiler Shops. 


DOLPHIN FOUNDRY, LEEDS,, 














FOR ELEVATORS AND OONVEYORS, 
ALSO MALLEABLE IRON CHAINS, 


aPrLy 
EWART CHAINBELT CO, LTD., 
DERBY, ENGLAND, 


being an amalgamation of the Chain Balt Be meee 
and Ewart’s Chain Mfg. Co., Derby, England - 


“BLACK HEART” 


(REGD. TRADE MARK) 


MALLEABLE CASTINGS 
FOR ALL PURPOSES. 


SOLE MAKERS: 
LEY'S MALLEABLE CASTINGS CO., Lid. 
Vulcan Ironworks, DERB 





HARPERS LIMITED. 


See page 52 last week. 


INCE FORGE Co., Ld., WIGAN 


Hammered or Hydraulic Pressed 


FORGINGS 


in Irom or Steel, Black or Machined, 
to 20 Tons. 


MILLENNIUM 
STEEL CASTINGS 


MADE FROM THE ELECTRIC FURNACE. 


LAKE & ELLIOT Ltd. 


BRAINTREK - - ENGLAND. 














BAXTER’S KNAPPING-MOTION 
STONE BREAKERS 
ARE 50% MORE VALUE. 

W. H. BAXTER, L4., LEEDS. 


TANK LOCOMOTIVES. 


SPECIFICATION and WORKMANSHIP BQUAL TO 
MAIN LINB LOOOMOTIV 
R. and W. HAWTHORN, LESLIE and CO., Ltd., 
Newcastis-on-TYNe 








RGE WAILES ®& CO., 


O 
LA MILLWRIGHTS AND 
FOUNDERS, 
Are prepared to undertake the manufacture of 
ALL CLASSES of SPECIAL MACHINERY, 


either to Patents Specification or i 
Also the designing of any invention of s y,and 
pattern making, 
under the personal supervision of the patentee. 
MACHINE WORK yA prsst Y eer «asa 


OR RAD 

mary - i CUT GEARS. 
ing for al] powers. 

tredhedenion Fittings of every description. 


GEORGE WAILES & CO., 
386-8, Euston Road, N.W.1. 
We iavite ete to ins ct our new opertent for the sale 
* NEW & 8 ND-HAND 


of &. 7 
CHINES & TOOLS. 
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Printed for the Proprietors by Grores Revers, 
Limitep, at Greystoke-place, Fetter-lane, London, 
and published weekly by ArrHur Rona'> VAUGHAN 
at Tue Enorneer Office, 33, Norfolk: +t, St 
in the Parish of St. Clement Danes, in t.. County of 
Middlesex. 














